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Imagine  625  acres  of  land  barren  of  natural 
foliage,  having  structures  here  and  there  covered  in 
part  with  water  or  swamps,  upon  which,  in  less  than 
three  years,  there  is  to  he  created  the  physical  part 
of  a  550, 000, 000  city  complete  in  all  of  its  elements  - 
not  an  ordinary  city,  hut  one  that  shall  typify  a 
civic  ideal  and  serve  a  definite  purpose  for  a  limited 
time. 

£uch  a  task  was  aohieved  and  it  involved  the 
reclaiming  of  184  acres  of  submerged  and  partly  sub* 
merged  land  by  pumping  thereon  nearly  1,700,000  cubic 
yards  of  sand;     road  making  to  the  extent  of  15  miles, 
not  including  irregular  areas,  along  with  the  creation 
of  100  acres  of  gardens  for  which  all  the  necessary 
loam  and  fertilizer  had  to  be  provided,  were  further 
accomplishment •j.     To  gauge  the  Exposition  by  its 
utilities,  consider  a  water  supply  and  distribution 
system  for  an  ordinary  city  of  20,000  inhabitants  and 
a  telephone  service  for  10,000,    Another  measure  may  be 
had  when  it  is  known  that  lumber  was  required  to  erect 
100  acres  of  buildings,  w  ich  would  suffice  for  5,000 
ordinary  dwellings,  to  houee,  say  a  community  of  20,000. 
Similarly,  let  it  be  said  th«.t  there  was  a  consumption 
of  stoel  which,  if  all  put  into  structural  material, 
would  produce  ).0  modem  office  buildings  100  feet  square 
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end  each  14  stories  high. 

Yhls  analogy,  carried  further  with  rcforonoo 

to  other  quantities  of  construction  material,  *uid  extent 

« 

of  utilities  such  as  se^or,  electric  and  fas,  vill  provide 
the  reader  with  a  suitable  unit  of  measurement •  and  permit 
the  *rit«r  to  eliminate  further  flights  of  hi®  imagina- 
tion in  order  to  approach  the  real  purpose  of  tain  report* 
Tor  the  benefit  of  those  engineers  "vivo  aay  *fish  to  drop 
it  at  this  point*  mention  if?  made  th<?t  while  technical 
to  some  extor.t,  much  of  the  subject  natter  herein  "#as 
cade  general  in  character  that  it  might  bo  road  with 
intcroot  and  profit  by  ron- technical  readers* 

Lost  tho  writer  bo  misundcrotood,  let  it  be 
■aid  that  there  ic  no  intention  on  his  ourt  to  be 
apologetic;     he  in  only  looking  for  a  pretext  to  launch 
a  Toiled  suggestion  concerning  the  ounces  that  this 
report  has  of  being  read  at  all*    :,any  are  written,  but 
fee?  are  read;    written  only  to  fill  the  archives  and  to 
add  to  tho  already  too  great  rcass  of  dead  literature,  and 
perhaps  this  -sill  £0  the  ?ay  of  cany  others,  Kowsvcr, 
tho  intention  in  at  least  to  make  a  strong  effort  to 
strike  a  new  note,  with  s  hops  that  by  accident  or 
design,  there    ill  be  produced  something  *hich  will  be 
read  and  used  when  tho  opportunity  arises,    Perhaps  this 
canner  of  announcing  the  merits  of  this  particul&r  report 
will  stir  up  some  interest  in  it.      Anyway,  i*  the  intro- 
duction reveals  the  underlying  thought,  that  is  something 
achieved, 
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The  special  objoot  of  this  report  1b  to 
deecribo  in  setae  detail  the  construction  of  the  i'&naraa- 
Pacific  International  ^position,  end  to  report  the 
aotiviticu  of  thn  Division  of  <orks  during  the  pre-, 
imposition  periol,  which  ended  February  20,  1915.    r. out- 
pertinent  cotter  will  bo  £iven  concerning  the  early  Sx» 
position  period  no  it  relates  to  construction*  There 
is  include!  a  description  of  the  organisation,  the  gen* 
•ral  scheme  and  such  other  information  as  sey  be  neces- 
sary to  convey  the  character  and  ecope  of  the  work* 

:  ut  fe*  tables  of  figures  *5?ill  bo  shown  in  this 
report  because  it  ie  believe!  that  each  matter  itself  is 
uninteresting  and  of  little  value  to  the  general  raador* 
Effort  .*ill  be  cade  to  show  the  reasons  w^ich  lead  up  td 
the  tarioue  steps  duftiag  the  progress  of  the  oork.  It 
le  not  the  intention  to  provide  a  document  in  the  nature 
of  the  usual  annual  reports,  nor  vill  it  be  attempted 
to  furnish  an  audited  financial  statement*    There  v?ili, 
no  doubt,  sooner  or  Inter  bo  issued  hy  the  Comptroller 
or  Secretary  or  other  duly  constituted  authority  of  the 
Exposition,  an  official  report  of  pro- exposition,  Sxpos- 
ifeion  and  port* .'xpoeition  expenditures  and  receipts  as 
veil  as  Capital  -took  I  tatements,  etoefc  subscription 
receipts  an!  other  information  of  a  similar  nature.  The 
general  information  nccec«ary  for  future  Exposition 
builders  will  be  set  forth  heroin,  in  as  brief  a  way  ae 
possible  with  eueh  reservations  ani  comments  as  are 
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necet©*.ry  to  record  within  reasonable  limits  the  finan- 
eial  obligations  incurred  for  the  various  construction 
items  of  the  Exposition*    The  costs  given  heroin  refer 
to  th*  Division  of  works  only  and  wore  aad©  up  of  the 
recapitulation  of  ©otuol,  force  account  expenditures  and 
contract  obligations*    Kuch  unit  ooete  as  scea  essential 
and  valucals  will  be  included, 

tty  its  variety  and  magnitudes,  tho  Exposition 
naturally  beoorae  an  organisation  job  •  it  was  not  a  one 
can  affair*    In  creating  it  the  organisers  attempted  not 
only  to  provide  a  celebration  in  commemoration  of  the 
completion  of  the  eorld'n  trcatest  piece  of  engineering, 
but  endeavored  a«>  t^ell  to  footer  progress  in  artistic 
and  engineering  standards.      To  this  end.  able  rcon  in  the 
aesthetic  and  technical  professions  were  brought  together 
to  participate  in  the  creation  of  tho  physical  exposition* 
The  major  organisation  was  perfected  during  the  latter 
part  of  1912*    Although  the  probleu  to  a  lar^e  extent  was 
an  architectural  one*  engineering  talent  nevertheless 
admlnlntered  tha  work  to  its  completion. 

The  value  of  skillful  engineering  in  connection 
with  the  management  and  handling  of  a  large  undertaking 
was  clearly  shown  in  the  present  instances    engineers  act* 
inn  as  City  Managers  and  City  Planners  may  see  in  this  #ork 
a  similarity  to  their  own.    Exposition  engineering  nay  be 
said  to  be  a  epeoial  field  of  effort  akin  to  a  combination 
of  general  construction,  city  engineering,  city  planning 
and  city  management*    ^ut  this  should  be  qualified,  as  the 
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problem  to  to  solved  was  different  from  that  of  any 
permanent  work  since  all  construction  nust  bo  toiApor^ry, 
as  its  usefulness  expires  ®ith  the  close  of  tnc  Exposition, 
soaking  ooonooy  of  first  cost  a  nsceesmry  cjvI  vital  factor. 

In  the  case  of  this  Exposition  an  i  perhape  in 
others*  touch  of  the  land  on  vhich  the  works  are  construc- 
ted is  leased,  with  the  stipulation  that  at  the  close  of 
the  Exposition  all  structures  muat  bo  removed  and  the 
site  restore*  to  its  original  condition.    It  follows  that 
the  r*ore  temporary  such  structures  are  the  ciore  easily 
can  they  bo  rcnoved.    Haturally  the  cheapest  suitable 
Baterial  to  &ect  these  conditions  had  to  be  selected. 

A^ain,  the  many  difficult  coat  problems  arising 
out  of  the  commendable  aos.1  of  the  architects,  sculptors 
and  artists  to  produce  superlatives  ?*ero  happily  solved 
by  the  engineers  in  that  they  controlled  the  budget  with 
a  firm  hand*    This  is  a  part  of  exposition  engineering, 
ord  that  tais  control  in  the  present  instance  was  not 
unintolliL'ontly  exerted  sill  be  seen  in  the  general 
artistic  results;    but  the  cost  thereof  did  not  exceed 
the  estimate. 

Expositions  -.re  short  lived.    The  construction 
work  tKU"t  be  relatively  inexpensive,  but  of  sueh  character 
as  safely  and  adequately  to  perform  its  function,  Firnt 
coat  and  salvage  snust  bf  considered.    A  definite  program 
is  almost  an  impossibility,  consequently  flexible  designs 
are  essential  on  account  of  the  rs&ny  changes  w;5ioh  con- 
stantly  occur  as  h  ronult  of  the  requirements  of  the 
esany  participants.    Provision  eaist  ba  laade  for  a  rapid, 
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delivery  of  creat  quantities  of  lumber*  structural  steel, 
piaster ,  glass,  roofing  material,  aewsr  and  water  pipes, 
copper  wire,  consult  and  mp4*y  other  »&t trials  of  construc- 
tion.   The  ideal  Axpositlon  Engineering  is  one  that  pro* 
duces  a  construction  oo&ibintag  low  cost,  speedy  completion 
sufficient  strength  and  capacity,  a  short  life,  low  wrecic- 
ir\t:  charges  on.i  hi^h  salvage  s\\lus«    By  such  process  of 
reasoning  was  the  problem  studied* 

Upon  viewing  the  Exposition,  the  casual  observer 
was  Impressed  by  the  exterior  of  the  buildings,  the  sculp- 
turo,  the  paintings  and  the  tardus*     ?cw  realised,  now* 
ever,  that  Much  energy  was  apo'Med  in  the  direction  of 
prosaic  engineering;    yet  over  tne»half  the  construction 
budget  went  into  site  acquisition,  clearing,  filling* 
grading,  roads,  Utilities,  illumination,  fire  protection, 
structural  fr&fRta  ani  equipment*  T? 

Opportunities  which,  occurred  in  this  case  for 
such  a  wide  ratine  of  construction  work  fere  seldom  present* 
sd  to  the  constructor*      Aside  from  the  preliminary  inves- 
tigations and  field  work,  such  as  surv^yin^,  topography 
and  hydrography,  the  work  embraced  seawalls,  hydraulic 
fills,  grading,  scaers,  water  ^orks,  including  develop* 
aent  and  purification  of  water;    garb-age  disposal,  wharves 
docks  and  slips,  railways,  roads,  p&vtncntcg  hydraulics 
in 'connection  witn  fountains  and  pools;    electric  dietrlbu 
tlon,  illumination,  gardens  and  landscaping,  architecture, 
sculpture  and  color;  ,  extensive  structures  in  st&ol  and 
timber;    fire  protection,  including  high  pressure  t-ater, 
manual  and  autota&tio  fire  alartse,  automatic  sprinklers. 
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and  other  fire  pretention  and  fire  pro ten t ion  foature«; 
plumbing,  hcitins,  G"R»  etcaca  and  conprensei  air  din* 
trlbutlon  and  refrigerated  circulation* 

After  having  perfected  an  organisation  of  the 
nature  an!  sine  to  handle  the  vork.  a  construction  budget 
vae  prepared*      Thie  vae  done  in  Auguot,  1^12,    ?uoh  an 
instrument  occupied  a  first  place  in  construction  •  in 
fact*  no  other  tool  eaa  be  said  to  rank  v.ith  it  in  lew 
port una ft.    when  above  700  contracts,  varying  from  nominal 
to  C800,GOO.CO  considerations,  are  to  be  let  as  rapidly 
ae  they  can  be  prepared,  it  must  bo  kno?n  that  each  one 
nay  be  closed  with  the  knowledge  and  certainty  that  taore 
is  &oins  to  be  money  left  for  tne  others.    The  predoter-. 
nined  and  carefully  pegre£atod  coot  estimates  at  once 
nade  the  construction  a  euocens. 

To  facilitate  rapidity  of  construction  uni  to 
eliminate  the  necessity  of  purchasing  plsnt  end  creating 
an  e*ten*ive  construction  organisation,  it  #ae  decided 
to  do  r*o"t  of  tne  ^ork  by  contract*    however,  a  force 
account  v&z  carried  on  to  handle  all  sork  not  euseuptible 
to  a  definite  ©pacification,    ftiis  included  the  clearing 
and  grading  of  the  site,  thv  removal  of  original  struc- 
ture* »  t::c  laying  of  temporary  roads  and  permanent  road 
bases,  gardens  and  planting,  certain  electrical  construe* 
tion  and  eome  other  work. 

In  vie**  of  tnc  dlvcrnified  work  in  connection 
with  the  '£x  position,  a  rather  unusual  construction 
claself  ic::ti  >n  *as  necessary,    in  nest  engineering  undar- 
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taking*  the  work  la  of  one  general  character  with 
consequent  simplicity  of  classification.  Special 
importance  was  attached  to  this  feature  and  construction 
accounting  methods  were  designed  with  reference  to  the 
budgot  segregation.      The  wisdom  of  this  procedure  was 
clearly  shown  from  time  to  time  as  the  work  progressed. 

Preceding  the  completion  of  the  studies  of  the 
block  plan,  the  hydraulio  fill  in  Harbor  View  was 
started  April  14,  1912.     it  was  completed  September 
1912,  1,300,100  cubic  yards  of  material  having  been 
deposited  at  a  oost  of  3218,000.00.      Pile  driving 
and  other  work  commenced  Immediately  thereafter.  The 
contract  for  the  construction  of  the  Palace  of  Machinery 
was  filod  for  public  record  on  January  31st,  1913,  and 
the  work  was  completed  f  arch  19,1914.     The  last  large 
contraot,  California  building,  was  filed  on  :ay  25,1914, 
and  the  work  completed  iiarch  6,1915.     In  connection  with 
the  building  and  decorative  construction,  mention  should 
be  niade  of  completion  at  dates  not  too  far  in  advance  of 
the  Opening  Day,  yet  sufficiently  so  as  to  permit  of  ex- 
hibit installations.     The  maintenance  of  completed 
structures  had  a  bearing  on  this  point. 

Especially  necessary  to  the  work  were  the  Rules 
and  Regulations  to  guide  and  control  the  construction 
activities  of  participants.  The  preparation  of  these  was 
alone  a  substantial  task,  but  their  value  is  undisputed, 
as  they  becane,  as  it  were,  the  Exposition  ordinances  and 
schedule  of  utility  tariffs.  Prompt  decisions  and  estab- 
lished policies  with  consequent  saving  of  time  resulted. 
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To  accomplish  ths  desired  ©conoray*  and  consider* 
in£  the  temporary  nature  of  'reposition  structures,  and 
owing  to  tho  close  proximity  of  San  Franoisoe  to  l^rge 
luubcr  producing  contort) 9  the  general  use  at  such  building 
materials  as  ete*!,  brick,  storm  and  concrete  was  elimi- 
nated.   There  were  certain  portions  of  the  «crk,  however, 
which  required  the  use  of  mora  permanent  siatcrlals,  such 
as  stool  and  concrete*    It  should  be  said  that  every 
effort  was  made  to  avoid  the  use  of  permanent  materials 
wherever  this  waft  possible*    Tho  fire  resistant  qualities 
of  concrete,  with  its  strength  and  cheapness  when  compared 
with  steel  and  brick  construction,  snowed  it  to  be  a  log- 
led  material  where  fire-resisting  materials  were  required* 
tteol  franco  wore  used  only  when  the  type#  character  and 
else  of  the  construction  was  such  ae  would  not  peralt 
tho  use  of  tisibor* 

Building  an    ^position  of  wood  develops  consid- 
erable fire  risk*    the  fire s  at  the  Cfeieago  Imposition 
and  the  burning  of  the  buildings  at  bruoeele  indicated 
that  fire  protection  and  fire  prevention  must  be  ftado  a 
port  of  the  constructive  program*    This  ;xpo^ition  intro- 
duood  features  'which  tainisaised  the  fire  h&s&rd?    in  fact* 
several  extraordinary  aeaeuree  were  taken  for  firo  pro- 
tection* 

J*byelcally*  the  Exposition  v?ill  soon  become  a 
nemory,  except  insofar  as  it  soay  influence  the  public 
toward  better  aosthetio  standards*    The  magnitude  and 
surpassing  beauty  of  the  architectural  and  sculptural 
features,  with  the  glorious  color  treatment*  eanno.t  fail 
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to  leave  &  lag ting  leprotic* ion  upon  the  Kiinde  of  all 
observers.    Of  particular  intereet  wat  the  expedition 
with  whioh  all  work  waa  completed*  yet  the  epeed  of 
execution  wae  not  prejudicial  to  any  of  tho  exquisite 
beauty  of  the  decorative  elements* 

The  Kx*>o**ition  at  Chicago  in  1833  had  a  marked 
off cot  upon  tho  later  architecture  of  that  city  and  other 
cities;    better  than  thio  wae  the  development  of  tho  civic 
improvement  idea*    fhat  Can  Francisco  csji  build  was  evi» 
dencod  by  the  reconstruction  of  the  city  after  the  disas- 
ter of  1906,  cloooly  upon  the  wake  of  whioh  followad  the 
creation  of  the  Sxpoeiti on.    One  rcay  safely  venture  the 
statement  that  artistic  appreciation  will  fallow  thie, 
and  thr-t  the  physical  excellence  of  tho  hxpofiiiioa  will 
be  reflected  in  the  demand 9  of  the  western  public  in 
future  civic  bettenaente* 

That  the  strongest  efforts  of  the  heads  of  &11 
departjoente  and  their  collaborator* 9  even  to  the  last  one, 
have  been  exerted,  will  be  soon  in  thn  result.    Thiw  spoke 
for  itaelf*      V/ith  th<*  oonet&nt  support  and  confidence  of 
the  Suildinge  and  Grounds  Cora^ittee  and  oth*r«  in  execu- 
tive  authority,  there  could  be  but  one  outcome, 
£xpoeition  builders  will  be  fouiid  al*o  the  many  contrac- 
tor e$    their  unceasing  labors        .hearty  cooperation  made 
the  real  physical  thine  possible.    Last,  but  net  least 
of  theee  builders  were  the  artisan*,  eooe  of  «hom  gave 
their  lives  in  the  discnar^c  of  thoir  duty.  Continued 
favorable  public  opinion  played  no  little  part  in  the 
suooeeo  of  the  operation*    Saoh  of  those  wno  were  engaged 
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in  th*  work  nay  havu  felt  with  propriety*  upon  vitm -vis- 
ing the  roault,  that  there  v&e  fulfillment  of  his  cm 
dream  and  ldoals* 
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|U  ft  TO  HY  ASP  onCAUXXArXQlf 
itirTOiqCAL. 

To  tan  Fr&ncifco  belongs  the  honor  of  producing 
two  Expositions  for  it  had  tho  "Midwinter"  in  1694  and 
tho  "Panajna-raeifie  International*  in  1913;    between  these 
it  restored  the  city  aftor  tho  conflagration  of  1306.  i'er- 
hap*  a  fow  words  rolstivo  to  tho  work  which  was  done  be- 
fore construction  eorronced  upon  the  reposition,  which 
is  tho  subject  of  this  recount,  will  serve  &  useful  pur* 
pose;    for  in  Beaming  the  history  it  seeras  incredible, 
in  the  U&ht  of  experience  gained  fron*  the  first  exposi- 
tion along  with  the  trial  of  rebuilding  a  city,  that  the 
people  would  undert-'As  the  taik.  of  creating  another  ex- 
pofiition  in  spite  of  the  difficulties  which  it  was  known 
would  arise* 

The  Exposition  under  discussion  was  first 
euQ^eRted  by  R«  B.  Hale  in  the  M  erchants' association 
of  tan  yrsvnolsco  in  1904,  Ju.stlO  years  after  the  >  i<i- 
winter  Fair,  and  the  suggestion  was  ratified  in  April 
of  tho  en&e  year,  at  a  meeting  held  by  a  number  of 
oo:;nercirj.l  and  oivie  organisations  of  the  city.    Cut  of 
tho  various  org*nlzalionc  present  at  this  meeting,  a 
"iioard  of  Governors*  was  created,  but  this  board  did 
not  act  further  than  to  establish  the  id#a« 
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In  January,  190$,  an  Sxposi tiou  bill  van  Intro* 
duoed  at  >?ashincton  and  in  April  1906  the  great  disaster 
occurred  and  the  city  was  burned;    the  bill  died,  but 
nevertheless  it  served  a  good  purpose  iii  th'it  it  »a«  an 
announcement  that  Can  Francieoo  claimed  the  next  int^r* 
national  Exposition* 

It  w3uH  be  natural  to  suppose  th&t  beln^  con- 
fronted with  the  worl*  of  rebuilding  to  city  its  oitisene 

» 

would  give  up  all  thought  of  having  an  Exposition,  but 
they  did  not  for  on  Dececabor  10,  1300,  articles  of  in- 
corporation of  the  •Pacific  Coean  Exposition  Company* 
were  filed*    Tnic  wao  tho  first  Exposition  incorporated 
and  it  was  followed  on  January  14,  190?,  by. the  introduc- 
tion of  a  bill  in  the  ktnte  Legislature  carrying  an 
appropriation  of  £1,000,000  to  cover  state  p&rtioipatioa 
at  the  proposed  International  Exposition  to  be  held  in 
Can  Jrancitco  in  1913,  which  Exposition  by  the  way  was 
to  celebrate  a  past  ejent  •  the  Discovery  of  the  Pacific. 
This  bill  aloo  died. 

In  Cotobcr  1909,  i  an  Francisco  had  the  Portola 
yeotivr*l,  which  w-iS  a  great  success  and  this  caused  a 
revival  of  interest  la  the    xpoeiUon.    Shortly  after 
thic,  the  various  eosuaercial  organisations  wore  lnterro&a» 
ted  by  letter  on  the  subject  and  the  replies  ^»ro  all  for 
having  the  Exposition  and  this  resulted  in  ealiinc  a  mass 
Besting  to  be  held  in  the  rorchaato-  Exchange  on  Eeo^sJbor 
7,  ltfO.'»    It  was  held  and  a  committee  was  appointed  to 
name  a  ways  and  neane  eoai^itte©  of  100  cr  more, 
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On  December  6th  a  bill  was  introduced  at 
Washington  carrying  a  £5,000,000  appropriation  to  pay 
the  expense  of  federal  participation  at  an  ^xpoeition 
which  was  to  celebrate  t*o  events  this  time,  one  past 
and  ono  prooent  -  discovery  of  the  Pacific  and  completion 
of  the  Panama  CanaX« 

On  Lcccnbor  26,  1909,  two  hundred  citizens 
bo cam a  the  "aye  and  :  eane  Committee  and  they  net  on 
I;ece:nber  29th  and  selected  a  committee  to  name  a  direct* 
ing  committee  of  thirty,  which  letter  subsaquenily  bscsra© 
the  Board  of  Directors  of  the  Exposition.    The  Panama 
Pacific  International  Exposition  was  incorporated  Jiarch 
22,  1910,  and  at  a  bi^  was  8  meeting  hell  on  the  floor  of 
the  Merchants  Exchange,  the  following  taonth  tnerc  was 
subscribed  in  about  two  hours  the  significant  eura  of 
U,  039,  000. 

There  was  introduced  in  Congress  on  "ay  9,  1910, 
a  Joint  resolution  designating  f-nn  Francisco  as  the  place 
whore  the  celebration  was  to  be  held,  but  2;'etf  Orleans  s»as 
endeavoring  to  have  Congress  pass  an  appropriation  and 
nanie  that  city  for  t?.c  privilege*    On  June  16,  1910, 
another  >'A»»  meeting  was  hold  in  f:an  2>'ranol*cof  at  walch 
a  Municipal  Bond  issue  was  suggested  and  this  took  shape t 
for  at  a  r-pooiol  session  of  tne  Legislature  fiepte^bcr 
26,  1910,  two  Constitutional  Aiasndiaents  wera  proposed  for 
the  approval  of  tho  voters  *  one  to  raise  f; 5,000,000  by 
a  I'tste  tax  and  the  other  to  pexuit  -an  Francisco  to  bond 
itself  for  a  like  amount*    Both  were  voted  and  passed  on 
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Jiovecber  6#  and  on  :>ove&iber        tho  City  pa*ieed  a 
Charter  Awendruent  authorising  trio  £$f0C0,000  bond,  issue, 
Having  been  thus  assured  that  this  Exposition  required  no 
Federal  aid,  tho  joint  resolution  rooo^nixing  f>an  Prancir-co 
as  tho  ploco  to  hold  tho  Exposition  paseed  tho  House  on 
January  31,  1911.  and  the  donate  on  February  11th,  end  it 
vao  given  tho  P residential  ©isn^fcuro  on  February  15 ,  1911, 
The  official  invitation  of  tho  President  of  tho  United 
States  was  extended  on  Pebrucury  2,  1912,  inviting  all 
nations  to  tike  part  in  the  Kxposition, 

peleo tlon  of  rjte. 

During  the  first  nix  months  of  1911,  the  atVm- 
tion  of  the  iKmrd  of  ^ircctora  vae  tiainiy  centered  on  the 
work  of  choosing  a  site*    the  public  '#ae  also  interoatoi, 
and  Can  Pranclnco  had  tnany  good  sites,    Tho  re  vtero  euggss- 
tedi    Lake  forced,  Tanforan,  lelais  Creek,  bay  Vievr, 
Lincoln  Park,  Golden  Gate  Park,  a  water  Front  plan,  and 
there  *ao  Parfcor  Vievr  with  eon^eoti?i£;  links  of  Telegraph 
hill,  Llnooin  Park  and  C olden  Gate  Park,    ihe  Board  votod 
upon  a  number  of  sohevioo  in  June  1911,  but  did  not  reach 
conclusions. 

The  question  finally  narrowed  itself  dosm  to 
three  locations,  vis:    Karbor  Yio»  with  extensions,  a 
combination  of  Golden  Gate  Park  and  Lincoln  Park  with 
intervening  land  of  forty  blocks,  and  the  Herced-f utro 
site,  and  cotanittses  ware  authorized  ty  tho  President  to 
inveati^nte  tho  merits  of  each,     Public  interest  *me 
eo«ewhat  divided  on  the  question,  but  it  generally 
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eoncedei  thit  either  Harbor  Viow  -with  parts  of  the 
Pre  old  lo  and  Fort  Paeon,  or  Golden  Gate  Park  and  e.x  ten- 
sion* should  be  the  site  of  the  Exposition. 

Commit tsfi  reported  schemes  which  combined  these 
various  slteo*    It  was  suggested  that  part  of  the  Exposi- 
tion should  be  in  Colden  Oat©  Park,  part  in  Harbor  Via*, 
and  again  part  in  the  Civic  Center;    and  also  that  there 
should  bo  a  boulevard  conn^oting  harbor  Vie*  and  Golden 
Cats  Pari  by  way  of  Lincoln  Park 

fcorae  fe#  days  before  ground  was  broken  by 
President  Taf  t  in  Golden  Gate  Park,  the  Architectural 
Council  corarenced  to  develop  the  .-lock  Plan,    this  waa 
on  October  11,  1011,    :  any  studies  were  produced  and  it 
becano  at  once  apparent --that  a  composite  plan  *as  impess* 
ible  frow  a  technical  and  financial  standpoint*  The 
Architectural  Council  favored   .arbor  View  and  adjacent 
Government  territory,  as  it  «a§  believed  that  it  had 
tremendous  scenic  possibilities    Further,  th>«  Dlreotor 
of  -orks,  while  tstill  Aesietant  City  Hnginaer,  had  »ad9 
a  preliminary  study  of  the  cost  of  preparing  and  restoring 
the  site  of  Harbor  View  in  comparison  with  that  of  the 
Golden  Gate  Pirk  and  Lincoln  Park  eit©  mid  of  a  combined 
loontion  embracing  Jiarbor  View,  Golden  Gate  and  Lincoln 
Park©  and  intervening  lands  and  a  boulevard  between  harbor 
View  and  Lincoln  Park*    Yheso  analyses  of  eosta  were 
based  upon  preliminary  block  plan  »studien  waieh  by  t^is 
ti«ao  had  be«n  prepared* 

These  analyses  indicated  that  there  was  a  finan- 
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ein\  eaving  in  favor  of  harbor  View  cite  of  %l ,214,152 
over  the  Golden  Gate  Park  site  alone,  und  indicated 
roughly  that  the  noney  which  eeened  available  for  ^xposi- 
tion  purposes  would  provide  nine  acres  taore  of  exhibit 
buildings  at  harbor  Vie*  than  at  Coldsn  Gate  Pcvk  and 
seventeen  acres  wore  than  on  the?  combined  site  with 
boulevard.    Also  an  estimate  of  the  coot  of  acquiring 
the  forty  privately  owned  blocks  which  were  necessary 
to  tho  Coldcn  Cate«»Linooln  *'nrk  eehene,  based  upon  each 
options  &e  it  had  boon  possible  to  obtain,  showed  tint 
it  would  cost  §640,000  to  purchase  improvements  and  obtain 
possession  of  the  land*  for  the  period  necessary;  whereas 
to  acquire  eighty-one  blocks  of  privately  o^ncd  property 
in  harbor  View,  the  estimate  based  upon  options  covering; 
9b,'>  of  the  property  showed  a  bus)  of  $1,400,000*    But  the 
latter  vox  oontained  an  iter,  of  1297,000  for  land  pur- 
chases, while  t..o  corresponding  ousn  in  toe  Golden  Gate* 
Lincoln  Parle  soher-e  was  only  129,000*    And,  again,  the 
topography  of  tho  Colder*  Gate  site  ;#ae  such  ae  to  create 
onerous  provisions  relative  to  restoration,  ?mile  at 
Harbor  /law  the  nature  of  thf*  ground  was  such  as  would 
not  render  similar  provisions  objectionable •    this  seemed 
sufficient  evidence  u:>on  which  to  base  a  final  conclusion; 
therefore: 

On  Doc^mb»*r  15,  1911,  tho  Building©  and  Grounds 
Committee  reoo;n  ended  that  the  •  exposition  in  its  entirety* 
that  is,  all  the  temporary  building* ,  the  fctate  and 
ioreitfn  buildings,  and  all  concessions,  be  erected  u,)on 
tho  Harbor  Vie??  -Lands  and  upon  those  portions  of  the 
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Presidio  uw\  *ort  *  sson  military  .".eecrvationc  whieh  tho 
Exposition  Company  had  ieon  authoritatively  a.  * ured  would 
be  plnoed  at  its  disposal  by  tho  United  fctatee  Government 
Cn  DeotabdV  U9  1*11,  the  buildings  and  Grounds  Committee 
nade  application  for  appropriation  to  the  Finance  Coasiit- 
tecs  for  ^fi73,Bl4,64  to  f.et  possession  of  the  site,  n©ei« 
time  before  this  ; 230,000  was  appropriated  for  purchasing 
cert  •■  in  lande,    7hu*  th«  exposition  twoured  its  site, 
By  a  Joint  resolution  of  Con&roos  epprovod 
yebru^ry  1G,  1912,  the  Secretary  of  *ar  was  authorise-! 
to  grant  to  tho   .-^position  company  permission  to  o«oapy 
and  to  utilise  for  ^ xponition  purpose©  until  .  eecaber  31, 
1916,  such  portion  or  portions  of  the  Unite!  itatoa  Mili- 
tary ;ic*srv.*t  ions  of  the  /reuidio  a*!d  Fort  *ason  as  *er© 
necessary  for  suon  purposes,    the  conditions  and  stipula- 
tions under  v-iic'a  tuo  ^position  use  this  land  sae 
covered  by  an  agre'-raent  with  tho  *ar  ^epnrtsiont  under 
date  of  August  2<3,  131?,  though  by  an  a^ree:r«nt  of  April 
10,  1914,  tuc  Exposition  obtained  ftdditionsl  portions  ©f 
the  Presidio  I  esorviti^n* 

The  resources  available  as  oi  i*ay  !•  191?-,  fci 

given  by  the  Comptroller*  e  Btafccaanfc,  follows  belowJ 

City             of    on<is)  #5, 000, 000* 

State  (hy  direct  taxation}  5,000. CG..>. 
Subscription  to  $6,5O0P00. 

City  bond  tfresUua,  Interest,  etc*      ,,  g80«030«. 

TOi/U,  -  &lu, 500,000. 
The  Otsito  funds  *ere  raised  hy  %  direct  tax  and 
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wero  administered  by  a  Gtats  ~  xpoaition  Co&mieoion  of 
thres,  as  provided  in  the  i,#&*aXative  Act.    This  com  in** 
ion.  consisting  of  Umtt  1*  KuXXlvan,  Cheater  £•  fioweXl 
and  ttobert  Cancron  Jiocera,  succeeded  by  karshaXX  i  timaon, 
Arthur  Arlott  ani  Hirftsa  >"*,  Johnson,.  Governor,  aetiveiy 
co-operated  with  t^e  ^x.oaition  mnagefiont  and  was  in 
eXose  touch  with  the  dotaiX  of  aXX  Exposition  affaire* 
The  proceeds  fron  the  saXe  of  >  unioipaX  Exposition  .Jonda 
were  administered  by  the  Exposition  as  authorised  by 
vote  of  the  citizens  of  San  Sranoiaoo* 

>  rovi  the  above  amount  waa.  suggested  a  budget  as 

follows: 

ProXiminary,  oXosed  to 

Kept.  30,  X9U,  I  400,000.00 

i're^xponition  Department  2,000,000*00 

•  uiXdin£s  &  Ground o  and  ) 

Civic  Center  Auditorium    }    $X2 ,000,000* 

Kent a,  Taxes,  ^uiXdingo 

purchased  ami  destroyed  )...  X. 000. 000.  X3, 000, 000. ' 0 
Contingent  600,000.00 
Purchase  of  ronl  citato  and 

cecurity  deposits  SCO.oqo.pQ 

TO  TAX*  £X©  ,  500 ,000. 00 

Frora  this  it  *iXX  be  seen  thnt  a  deficit  of  bos? 
ono  rriXlion  dolX*\rs  was  anticipated  in  the  earXy  history 
of  the  ?.xponition#    *iiio  is  accounted  for,  no  doubt,  by 
the  proaiioed  million  doXXars  of  AXaaeda  County,  which,  at 
the  date  of  tnis  writing,  had.  not  rsaterl&Xi&od*  During 
the  pro&resn  of  the  work  there  were  m&ny  changes  of 
resources  (tfita  corresponding  budget  ciodif ioations)  which 
broUfc£*t  the  tot€\X  pre->.xpoeiiion  income  to  approximate Xy 
$X7, 500,000,  but  this  phase  of  the  subject  wiXX  not  be 
touched  u4>on  except  in  a  sensr?%X  way. 
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Sssm 

In  or  ier  to  convoy  clearly  the  international 
eharaetor  and  scope  of  this  ^'position,  a  report  of  th* 
participation  is  given  below: 

Tho  folio sing  countries,  twenty* one  in  all, 
acoeoted  tho  invitation  to  participate  in  tne  Exposition, 
and  wore  well  represented  by  attractive  buildings  and 
ground 3*    The  tot  -l  construction  eo^t  of  tr*e  improved 
eitoa  without  furnishing*  was  approximately  one  million 
doll are 3 

Proa  Europe  there  were  Franco*  Sweden,  Portugal, 
tho  Motherland 9 |  Demaarki  Norway,  Greece,  Italy  end 
Turkey;    f ro  :  Asia,  Japan,  i  ia  >  and  China;    Fouth  America 
woe  represented  by  Argentine  and  Bolivia;    Central  America 
by  Panama,  Cuvteciala  and  Honduras,    Canada,  Australia, 
J*'ew  Zealand  and  Cuba  also  had  attractive  pavilions* 

The  folio -in^  States,  Territories  «nd  Cities  of 
the  United  fitnteo  erected  buildings,  expending  on  con- 
struction an  eottaatod  total  of  one  million  dollars? 

Maryland,  Idaho,  illlnois,  Indiana,  lo*a, 
juoaeachuRott^,    ie-issippi,  Missouri,  Montana,  Kansas, 
Arkansas,-,  Nevada,  Hew  Jersey,  Hew  York,  Ohio,  Oregon, 
Texas,  Utah,  Virginia,  Wisconsin,  test  Virginia,  Sashing- 
ton,  x'enrisylV'inia,  .'forth  f/aitota,  Hawaii,  Philippines,  and 
l»ew  York  City. 

|  Cxlahona  Joinsd  Arkansas  in  the  expense  of  tnis  building 
and  it  "ffeifl  *ubs€riuently  known  an  tho  Ark  an  «  a Ok  1  ahooa 
Pavilion* 
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Aside  froa  the  buildings  erected  by  Governments 
there  was  also  constructed  a  nmaber  of  struotores  by 
speoial  participants ,  as  for  instnnos,  the  Inside  Inn; 
buildings  of  various  railroad*  •  the  Southern  Pacific, 
Grand  Trunk,  Canadian  *Jacifio  and  the  Great  Northerns 
the  >~otor  Industry,  a  private  exhibit  building  of  73,956 
square  f«ct  *;    Y,  V.  C.  A*,  Hoo-Koo  Building  for  a  lumber 
association;    a  building  of  *the  hedwood  Lumber  industry; 
also  one  by  the  Pine  indue  try  and  on*  by  the  ;%rick  indutw 
try,  end  many  other  minor  buildings  in  the  nature  of 
exhibit**    Uaeed  on  Keagrs  information  the  expenditure 
in  this  direction,  exclusive  of  contents  $500,000, 

Concessions  vrere  installed  which  showed  an 
estimated  investment  of  C2, 750, 000,  not  including  oinor 
celling  concessions  in  exhibit  palaces. 

Ae  to  the  criount  spent  by  Exhibitors;     A  figure 
of    10  per  squire  foot  has  been  advanced  as  the  gross 
value  of  preparing,  installing  and  saint&inimj  exhibit** 
This  indicates  a  euia  of  about  $21,000,000  whs n  applied  to 
the  area  of  the  various  exhibit  palaces* 

The  total  expenditure  within  the  gates  probably 
reached  the  grand  tot'sl  of  bet«£en  145,000,000  and 
■-50,000,000,     This  ie  not  unreasonable  whed  taken  with, 
the  fact  that  so  esny  separata  interacts  arora  involved* 

I  *ho  exposition  financed  the  construction  of  this  buili- 
in-:  to  the  aiaount  of  £63,000  Fitfc  the  expectation  of 
selling  sufficient  net  exhibit  areas  to  the  exhibitors 
at  01*50  per  oq#ft«  to  cover  the  co«t  an i  operation  of 
the  builaifi;;.    Bus  to  tiie  conditions  attendant  upon  tnis 
construction  the  floor  area  and  cost  has  not  been  in- 
cluded'herein  decohere* 
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^Organisation., 

The  Xvxpoaition  organisation  in  all  its  phases 
wa»  wall  perfected*    All  administrative  branches  and 
executive  divisions  and  department o  of  tho  Exposition 
were  under  the  authority  of  tho  President  of  the  eorpor» 
ation,  Chats.  C.  i  ooro,  acting  through  the  rvoard  of 
Lireotore  of  thirty*    R.  J.  Touaci*;  va*  the  secretary. 
There  wa*  an  Executive  Coisoittco  of  the  corporation  and 
a  Comptroller,  R«  8.  £urkeo 9  who  constitute  i  the  adislnl** 
trativc  oabinct  of  the  President*    Actuated  ty  public 
•plrlt  and  civic  pride,  the  President,  tho  Hoard  of 
Pireotore  and  others  served  without  remuneration,  many 
rendering  re*l  ani  eubntaniiril  et?rvice,  as  well  as  civ* 
ing  uneoaf«inc  attention  to  tn^  nultidinous  details. 

Tho  following  ggntle&en  were  un&niiaounly  eleoted 
ae  the  ..o&rd  of  Directors  for  ths  first  year;    John  Barne* 
•on,   v.  B*  hourn,  I2«  J.  Brandenstoln,  Frank  L.  iiro^n, 
John  A.  i  ritton,  ?•  ?•  Cl"-/#   -illiaia  H«  Crocker,  J,  8* 
Crothera,  Andrew    •  Davis,  Charles  do  Young,       H.  do  Young, 
Alfred  1.   ;sbsr£,  Carles  &•  Fee,  iienry  £•  Fortsann, 
A,  SA  Footer,  FU        hale,  1.  W,  Hell&£ttt«  Jr.,  f.  Fred 
Boguo,  Hoser       King,  James  '  c  —  o,  P.  fi«  McCarthy* 
Charlee  c.  Uoore,  rhomwoll    ullaliy,  Dent  H.  Roberti 
Jarjoe  lolph,  Jr.,  A.  s?«  loott,  Jr.,  Henry?*  :^cott,  J-eon 
r.loss,  K*  J*  Tattcs.!*;. 

Xho  original  Board  of  Directors  ssu  r«- elected 
on  April  4,  1911.    It  underwent  the  following  change* 
do*n  to  tho  opening  of  the  -xpoeitioni    On  July  13,  1911 
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fl«  /journf  s  resignation  wao  aocepted  and  Judge  Curtis 

K*  Lindley  van  elected  the  following  day  to  euooaed  him. 

The  resignation  of  J»  1U  Cro there  was  accepted  July  25 , 

1911,  nrri  R*  A*  Crothero  was  elected  In  his  steal #  on 

July  27,  1911,    Dent»  Ho  Robert's  resignation  was  accepted 

and  C«  8#'  G  tan  ton  succeeded  hiia,  October  4,  1911*  Andrew 

fc.  iMvlo  died  on  April  5,  1312,  and  Joseph  8*  Tobin  vai 

elcoted  to  ©uccoad  him  on  i^ovonibor  20,  1312.  Charles 

de  Youn^  died  September  17,  1913,  and  Coorge  T«  Cameron 

imcceeded  him  iiOYeraber  12,  1913*    C,  v#  iiorniek'tj  r<3&ig» 

nation  was  accepted  January  8,  1913,  and  >•     .  Chapin 

succeeded  him  on  January  15,  1913  •    V«       Chopin1 s 

resignation  was  accepted  ^ovenbsr  12,  li?13,  and  ^ent  H» 

iiobert  was  elected  in  hie  place  the  florae  day* 

The  work  of  handling  the  business  of  the 

Imposition  was  in  four  divisions,  each  acting  under  a 

proper  comittee,  an  foliovo: 

!•      The  ^iv i« ion  of  Exhibits, 

A.       Baker,  Z^ireotoro 

£•      The  Division  of  »'ori£s, 

ii#  :,.  H,  Connicic,  director. 

3«      The  Division  of  Concessions  and  AdinlsuionB, 
ir&nk  Hurt,  r,ireetoro 

4.      The  Division  of  Exploitation, 
C#  IU  i erry,  director* 

The  principal  adviner  to  the  i'rsaidont  in  uli 
m-ktwra  was       J«       &kiff»  the  director- in-Chief  of 
Foreign  and  Doaeatic  Participation,  whose  duties  also 
embraced  the  general  supervision  of  the  division  of 
Exhibits  and  Sexploitation*      The  Executive  Staff  of  th* 
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J>reeident  ooneisted  of  the  Direotor-in-Chiof  of  Foreign 
end  Doaostlo  Participation  and  the  director  of  each  of 
the  ^Division*  above  nosed*    *n         Divisions  there  were 
Departments  for  the  supervision  of  various  details. 

Con g  t  r uc  1 1 o  n  C rganl s ation_and  /crgonajL • 

A  co«-iit too  composed  of    illiivt  h*  Crocker, 
Chairuan;    Juiea  *c*.ao,  Vic  ••Chairman;    John  A*  hritton, 
Jud^e  Curti3  Linilsy,  i3.  h,  HcOarthy ,  John  ;<arneaon  and 
Dent  ii«  "iobert,  controlled  the  aotivitiea  of  Uw  Division 
of  "0rk8.      The  member*  of  the  State  Cackles ion  were 
ex«Cffioio  mcabcra  and  frequently  onteroi  into  the 
deliberations  of  thia  conraitteo* 

This  Division  was  responsible  for  all  construc- 
tion an  1  was  divided  into  the  following  departments  for 
the  execution  of  the  wor*  during  the  pre«:^xpooi tion  per* 
lod;«  Construction,  Architecture,  r.eulpturs.  Color  and 
Decoration,  Landscape  Engineering,  Civil  Engineering  and 
Electrical  and  Mechanical  Engineering*      At  the  head  of 
each  of  these  department*  there  was  a  competent  chief • 
The  Director  of  *orke  wet  t:*o  head  of  tho  Division  of 
6*9  rxs,  and  had  exeoutivo  Charge  of  all  natters  pertaining 
to  the-  physical  creation  of  the  Exposition, 

fcuch  were  the  major  subdivisions  in  connection 
with  the  pre~~xpoeition  organisation,    A  number  of  bureaus 
were  created  in  which  various  featuree  of  the  work  were 
systematically  cared  for*    the  chart  accompanying  this 
description  shows  the  general  plan  of  organisation  and  a 
survey  or  it  will  convey  tno  routine  of  tiie  work. 
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The  X>ivlsion  of    orks  was  in  the  responsible 
Chirac  of  ilm       H*  Conniok  (l)  formerly  Assistant  City 
Knginoer  of  San  Francisco,  as  Director  of  ?orics  and 
Chief  .xecutive  of  the  Division*      The  Direoter  of  ^orks 
was  largely  instrumental  in  tho  purchase  arid  acquisition 
of  a  site  and  the  formation  of  an  efficient  working 
organisation,  and  had  to  do  with  all  the  executive  cat- 
ter9  in  connection  with  the  operation  of  the  division  of 
-orka.    Tho  dutien  of  the  Director  of  ^orko  were  nu&srotts, 
embodying  considerable  dealing  rith  Foreign  and  Domestic 
participants*  concessionaires  and  others* 

The  writer  (2)  as*  principal  assistant  to  the 
Director  of  Works*  acted  in  the  capacity  of  Assistant 
Director  of    or:<e  and  Chief  of  Construction,  and  roads 
various  engineering  studies,  prepared  the  osti^tes  and 
Hules  and  Regulations,  executed  the  construction  contracts 
and  carried  along  tho  budget* 

The  £epartfflent  of  Construction  had  general  charge 
of  dstsien  and  construction;    the  preparation  of  the  contracts 
of  all  sorts  that  were  let  in  connection  with 'tho  construc- 
tion of  tho  Exposition  alon£  with  the  solicitation  of 
tenders  ~?era  functions  of  this  -eparttnont*    Preparing  the 
various  preliminary  and  working  estimates  of  coet  and 
handling  the  construction  budget  were  other  duties*  This 


(2)    Assoc*  •^•t  oc»'U 
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Department  slso  conducted  the    eraoranduia  Cenutruotl  on 
Accounting  and  the  Rules  and  hegulatlon*  which  governed  the 
various  p&rtioipant©  operating  upon  the  iCxposition  Grounds* 

The  liureau  of  structural  Engineering  was  in 
charge  of  U,  3,  Dewall  ( X) ( f omerly  attached  to  tho  office 
of  tho  Uipervir»ing  Architect  of  the  Aln-ska-Yukon-Facif ie 
£xpo&itlon)  as  Chief  Structural  Engineer.      This?  bureau  wae 
responsible  for  the  design  of  ail  structural  features  and 
tho  preparation  of  engineering  plans  in  connection  with  alX 
buildings  erected  upon  the  Exposition  Grmnds*    This  rureau 
also  investicated  all  plans  submitted  &y  contemplating 
participants* 

The  responsibility  for  the  execution  of  all 
structural  plans  rested  *lih  A*  a,  &ro#n  (1)  as  Chief 
structural  Draughtsman,  acting  as  principal  assistant  to 
th*  Chief  structural  Engineer* 

The  Bureau  of  Structural  Engineering,  in  order 
to  expedite  the  vovk  of  executing  structural  plans,  commis- 
sioned J«  2>*  Galloway  (2),  C.  ii,  •  nyder  (2),  ^,  C,  Ooucbot 
(2)  &n4  liichird  G«  Doerfling  (£)  as  consulting  engineers  to 
prepare  ntructural  plans  for  the  :,ain  Towor,  tho  Paliae  of 
horticulture,  the  Palace  of  Firto  Arts  and  Festival  Hall, 
respectively. 

The  bureau  of  huildin;:  Construction  was  in 
chr*rga  of  William  Waters,  prominent  in  connection  with  the 
rebuilding  of  Ean  Iranoi^co,  as  Superintendent  of  building 
Construction*    This  Bureau  had  duties  relative  to  tho 


(1)    assoo  •  » Am*  ?' oe  •  c  •£  • 
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supervision,  inspection  and  cianasoxcent  of  all  the  reposi- 
tion building  contracts;    further,  had  in  charge  the  inepoc- 
tion  of  the  various  buildings  erected  by  participants  to 
the  end  that  each  fulfilled  the  rules  and  regulations 
adopted  by  the  .spoilt ion  Co;->pp.ny» 

Bureau  of  Epecif  ic  itione  was  in  charge  of  0.  M« 
Aldon  (1)  oe  r  upsrintondent.    Vhitt  Bureau  was  organised  with 
particular  reference  to  all  opacifications  In  connection 
with  building  op:^rr*tiono»      the  Chief  of  this  liurcau  had 
previous  exposition  oxpariance  in  connection  with  tho 
Supervising  Architect*  e  office  of  the  Alaaiea-Yukon-Pacif io 
imposition. 

Tnc  Burnau  of  Estimates  ras  organised  for  the 
purpoao  of  preparitjc  all  preliminary  ani  working  estimate© 
and  Uio  placing  of  all  lumber  orderp.    Before  working  plans 
and  epecif io-itions  for  fcny  ltecs  of  construction  wore  pre* 
pared,  an  eatiaate  was  r-ade  from  the  rough  plans  or  sketches. 
If  the  e*tinatee  v*erc  within  tfie  sua  preliminarily  allowed 
for  the  Item,  working  drawings  ani  specif icationc  were 
ordered  ani  bide  finally  taken.      luring  the  period  in  which 
bids  wear*  boin^  tfiken,  the  bureau  of  "^timatee  proparad 
working  estimates  from  the  plana  and  epeeif ications  pit  out 
for  tender?'..    In  t'nie  rray  possible  pooling  of  the  contrasts 
by  bidders  *»•  eliminated,  and  furthermore  it  was  known  that 
tho  prices  at  which  ail  contract*  were  let  were  each  as 
would  enaele  the  contractor,  if  hin  work  were  sell  handled 9 
to  proououte  t*;o  e.'*me  with  r&asonahle  profit, 

(1)    ?#Aa,2»A.  and       ashiegtoa  rtate  Chap. A&. J • Architect s* 
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Insomuch  as  the  Exposition  Company  furnished 
practically  all  lumbar  for  tho  purposes  of  construction, 
this  Jiureau  also  had  to  do  with  the  preparing  and  placing 
of  all  lumber  orders  and  the  delivery  of  all  lumber  to  the 
site  of  the  work. 

This  Bureau  was  handled  by  C,  K«  Sanson,  Matter 
of  detail  concerning  tho  lumber  was  in  charge  of  John  F» 
filler  as  J-uaber  I'ngineer.    John  A,  Hooper,  a  well  known 
lunber  merchant  of  San  Francisco,  gave  the  Exposition  the 
benefit  of  his  experience  free  of  charge,  in  connection 
with  the  placing  of  all  lunber  orders.      There  was  con- 
siderable work  attached  to  the  handling  of  eighty  odd 
Billion  feet  of  lumbar  within  tho  Halted  area  which 
was  available  for  its  storage, 

Tho  Bureau  of  Meaoraadua  Accounts  was  organised 
for  the  purpoco  of  handling  all  *3?isiorandu3J  accounts  in 
connection  with  the  various  contracts  let.      This  work 
was  done  in  tnis  Bureau  through  a  contract  clerk  acting 
in  conjunction  with  tho  Conpt roller  through  the  Chief  of 
Construction, 

All  payments  were  initiated  by  tho  Chief  of1 
Construction  in  collaboration  with  the  heads  of  the  var- 
ious departments,  and  approved  by  the  .Director  of  tforki* 

The  Comptroller  of  the  Exposition  Company  made 
all  payments  to  the  contractors  on  Division  of  .<*ork« 
certificates,      Tha  Comptroller  had  charge  of  ail  aeeoant* 
ants  in  the  sain  office,  the  Division  of  Votkm  keeping 
only  such  neaorundua  accounts  ao  above  noted ,  which  were 
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nece*?iry  to  properly  initiate  payment*. 

In  general  charge  of  the  rure&u  of  Letsoranduia 
Accounts  was  A.  C»  unery  (succeeded  by  J*  2*  Bickford) 
who  also  aoted  as  Secretary  of  the  Buildings  and  Grounds 
Committee  and  Chief  Cleric  of  the  Division  of  *orks* 

By  the    ureau  of  Lands  was  handled  the  numerous 
searches  ani  negotiations  involved  in  the  natter  of  ac- 
quiring the  site*    The  major  part  of  this  vrark  sas  com- 
pleted sowe  tiae  before  the  cosu^ence&ent  of  construction 
activities,  and  this  bureau  later  took  over  the  detail  of 
the  Issuance  of  Construction  permits  to  all  intending 
participants*     K.C.liaclachlan  was  in  charge* 

For  the  purpose  of  rendering  first  aid  to  the 
injured,  a  Medical  Bureau  was  ere&ted.  to  take  charge  of 
the  ilospital  which  was  fully  established  in  one  wing  of 
the  Service  Building*      in  charge  of  this  bureau  was 
Surgeon  R*     •  Woodward,  U.  $«  Public  iealth  Service* 
Surgeon  Soodward  is  in  charge  of  the  U*  S.  Marine  Hos- 
pital at  Tan  Francisco,  having  been  in  the  service 
twenty- eight  years,  daring  which  tlrae  he  *as  detailed  at 
XJoeton  for  over  eix  years;    Detroit  three  and  one- half 
yeare;     Cleveland  three  years;    Cairo,  illinoiu*  three 
years*      Surgeon  Joodward  also  had  charge  of  the  8eedy 
Island  su^rsntine  Station  in  Delaware  Bay  two  year:;  wsc 
Assistant  Surgeon  General  of  the  Service  in  3>aehlngtoa 
for  three  years  and  did  foreign  quarantine  and  leasig ra- 
ti on  duty  in  Rotterdam*  .*;'etaerlan4»  for  a  year  during  the 
cholera  eplde&io  of  1Q93*    Assistant  burgeons  L.  C. 
» eldon  «nl  *•  *  •  Jone*  were  also  detailed  to  the  Kxposi- 
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tion  L'mcr^enoy  Hospital* 

Shortly  before  the  opanlng  of  the  Exposition 
the  Bureau  of  Sanitation  was  organized  under  the  super* 
Vision  of  Senior  curjeon  0*  C,  Pierce,  an  officer  of  the 
United  6 tales  Public  Health  Service.    Cffieore  of  thie 
service  have  conducted  sanitary  campaigns  throughout  the 
world,  anong  the  notable  ones  bein&  that  of  eradicating 
plague  in  California  in  1307;    the  eradication  of  plague 
in  New  Orleans  in  1914  and  1915,  and  the  eradication  of 
yollow  fever  in  ssany  of  the  southern  ports  during  the 
past  decade,    Br*  fierce  was  one  of  the  officers  on  duty 
in  the  Sanitary  -epartrasnt  of  the  Isthmian  Canal  ronnle* 
eion,  There  ho  served  ten  years,  for  which  service  he 
received  a  promotion  by  Special  Act  of  Congress  on  inarch 
4,  1915, 

A  Bureau  of  Guards  in  charge  of  *aJor  Sidney 
A,  Clcraan,  13th  Inf,  U«  B«  a,,  succeeded  by  Cvapt*  Edward 
Carpenter,  C,  A,  C#,  was  or&anis:ed  for  policing  and 
watching  the  Ground s«      Other  of floors  of  the  United 
States  Amy  detailed  for  thio  purpose  sere  Capt*  Fred  X*« 
^erry,  C,  A*  C;    lat  Lieut.  5*ewi«  Brown,  Jr.;     1st  Cftv.; 
1st  Lieut*  3*  J»«  Txosooe,  let.  Cav*j    2nd  Licsut.  U. 
Blstpvon,  6th  inf.;    2nd  Lieut,  f«  0,  Rose*  2nd  Inf*  *hes 
officers  received  no  r?v:uneration  froa  the  Exposition* 

The  department  of  Civil  Engineering  handled  the 
detail  relative?  to  the  filling  and  grading  of  the  site, 
the  design  and  oonatruo tic-n  of  the  railways,  roads  and 
pavements f  sewers  and  water  syst®«»#  and  supervised  all 
surveying  and  day  labor  worlc  done  by  this  division*  2 
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Carpentor  (1)  was  In  charge. 

Tho  Bureau  of  Kngine^ring  Construction  was  in 
charge  of  Shirley  Balcer  (1)  who,  acting  as  principal 
assistant  to  the  Chief  Civil  in^ine^r,  dealt  with  all 
natters  in  tho  fioll  pertaining  to  surveys,  netting  of 
grades ,  the  handling  of  the  Exposition  force  account  and 
general  work  in  connection  with  the  filling  and  gracing 
of  the  site  and  the  oon&truotlon  of  roads,  sewers  and 
water  piping* 

the  Bureau  of  «<*at€r  Supply  and  Fire  Protection 
hod  charge  of  all  matters  relating  to  firo  prevention 
and  firo  protection,  ond  looked  after  the  do sign  and 
installation  of  tho  hi£.h  and  low  pressure  water  distribut- 
ing syete.-a*,  and  in  addition  had  direct  charge  of  instal- 
lation and  handling  of  all  firo  fighting  apparatus.  This 
Bureau  also  collaborated  with  othors  in  all  K&ttera 
relating  to  provision  for  firo  prevention  in  building 
design  ani  construction.     In  connection  with  this  Sureau 
there  v&s  also  an  .exposition  Firo  Dcnartsisnt *  which  was 
operated  through  the  Kan  rrenclsco  Firo  X^epartctent* 

In  charge  of  t*;is  BufeftU  was       K«  Johnson,  Jr. 
(2),  who  was  granted  i  leave  of  absence  from  his  duties 
as  &ng inoer  of  the  Ceomit  tee  of  i  ir-?  Prevent ion,  national 
o^rd  of  iiro  Underwriters* 

to  care  for  the  various  ratters  in  connection 
with  the  installation  of  a  transportation  system,  a  >ureau 
of  Hallways  was  created,  the  v?or3c  of  which  was  in  charge 

(1)  K.Ara.8oe.C#  . 

(2)  tUAa.too.s.  U 
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of  !<•  y*  Ch&apion,  formerly  a  Division  Engineer  of  thy 
Bouthern  i'fvcifio  Railway  Company,    this  fcuroau  had  (21  root 
charge  of  the  construction  of  tho  railway  eye  tea  within 
tho  grounds* 

Tho  Crafting  Hoon  of  tho  Deparfcaent  of  Civil 
iJnfitnocrinc  was  in  charge  of  Joseph  f>chifforst  formerly 
connected  with  the  Lewis  una  Cinrke  and  the  Alaska-Yukon. 
F&clflo  Expositions*    Xhe  chief  draught ecmn  prepirod  the 
plans  of  the  various  construction  features  cowing  vithin 
the  province  of  his  L'epartsaent. 

The  Department  of  Civil  Knglneering  consols  si  oned 
Howard  C.  Koikes  (1)  to  prepare  plans  and  specifications 
for  the  Exposition  wharves  and  slips. 

Xhe  Sopartsuent  of  &ecu&nioal  and  iileotrioal 
Engineering  »as  in  charge  of  G.       Bay ley  (2)  Iforaerly 
connected  frith  one  of  tho  local  power  companies  as  Chief 
engineer  and  Cenoral  fcanagor)  as  Chief  iUeotrlcal  and 
fcechsnioai  Engineer.      ffcs  design  and  construction  of  all 
suoh  lteae  as  the  overhead  and  underground  electric 
distributing  systems,  and  all  general  %'ork  in  connection 
with  wiring  of  the  grounds  and  buildings  for  electric 
povar,  fcnd  the  illuainatin^  scheme  so  well  as  the  design 
of  various  RieChAnical  requirements,  war©  functions  of 
this  department. 

The  Chief  of  this  ~epart»ent  had  as  principal 

assistant  L.       i-cury.  who  w*«  toiediatsly  responsible 

for  th«  force  account  work  in  this  department  ani  Use 

inspection  of  various  electrical  and  mechanical  features 

Ti  J  '  *  *  AflS    o  c  • 

(2)    k.Aia.l.£.£.  and  fc..Aia.&©e.  • 
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let  by  contraot* 

Henry  Bosch,  Jr.  (X)  acted  at  Chief  l>raughtaman 
and  was  responsible  for  the  preparation  of  the  plana  for 
the  various  itena  of  construction  In  connection  with  all 
msohanlcal  and  electrical  itene* 

This  2>epart&3enthad  affiliated  with  it  the 
bureau  of  Illumination,  under  th©  direct  charge  of 

3,  A,  Jvyan  (?>),  of  the  General  Electric  Conp&ny  as 
Illuminating  Engineer*    The  bureau  of  Illumination  con- 
ceived the  major  portion  of  the  illuminating  echerae  of 
the  Exposition,  the  realisation  of  wnich  was  in  the 
hands  of  tbia  ^epartoent  as  a.  whole* 

£he  Department  of  irandssape  Engineering  was 
responsible  for  the  doei£;n  of  the  formal  and  Informal 
garlens,  in  consultation  with  the  various  associate 
architects,  and  for  the  installation  of  the  temporary 
gardens 9  tho  reino/al  and  transplanting  of  tree%  ehrubs 
and  plants,  the  planting  of  the  lawns;    and  for  the 
horticultural  embellishment  in  general  which  was  neeee** 
ear/  for  the  enhancement  of  the  exterior  beauty  of  the 
Exposition*    John  &el&rea  (3)  Superintendent  of  Paries  of 
the  City  of  San  Francisco,  was  in  general  charge  with 
Donald  McLaren  (2)  &e»  Principal  assistant* 

The  iteparteaent  of  Architecture  was  in  charge  of 
George  U  ftelham,  acting  as  Chief  of  Architecture  through 


(1)    Aseoc*^* Am*I •  -•  '♦ 

2)  ii« Illuminating  Engineers  *;oe««md  ..*'^*)*  *  --• 

3)  fc«Coo*Acj*> loriste  and  fe»Pao*Goast  sortie ulturul  -oc* 
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the  Architectural  Counoil  and  Architectural  Commission* 
A  brief  word  of  explanation  if  necossary  to  describe  the 
ramifaotions  of  this  part  of  the  Exposition  organisation* 

In  the  early  history  of  the  imposition  and 
before  a  complete  organization  of  the  Division  of  #orks 
was  perfected,  there  was  created  an  Architectural  Council 
of  three,  as  follows*      villi*  Polk  (1),  Chairman;      tf*  B. 
ffaville,  (2);    Clarence  B.  Vard  (1),  all  of  San  yranoisooj 
whioh,  in  turn,  created  an  Architectural  Gorcraission  of 
nine,  the  original  commission  becoming  members  thereof* 

To  avoid  the  difficulties  usually  experienced 
in  operating  through  a  commission,  the  Division  of  «orks 
had  one  of  the  members  of  the  Coasmission  appointed  as  Chief 
of  Architecture,  who  beoarne  irnmediatoly  responsible  for 
the  carrying  out  of  the  general  scheme  of  architecture  as 
adopted  by  the  Architectural  Commission* 

further,  it  should  be  pointed  out  that  eight 
members  of  the  Architectural  Commission  were  Associate 
Architects,  and  each  was  responsible  for  the  design  of 
some  one  architectural  feature  required  in  the  scherae, 
and  in  addition  to  this,  certain  other  architects  not  of 
the  commission  were  entrusted  with  the  design  of  other 
features  as  required* 

Following  is  a  list  of  the  Architectural  Gom- 
eiission  with  the  special  work  assigned  to  each  meeiber: 


(1)  y# Am* J. Architects 

(2)  *a*Am*X*Architectfl* 
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Exterior  tfalls  of  the  lain 
Croup  of  Exposition  Palaces. 

Palace  of  i.aohinery. 

Courts  of  i'alras  and  flowers 

The  Kain  lower* 

Court  of  tho  your  Seasons* 

Court  of  Abundance* 

-Festival  iiall, 
Tho  following  architects  were  commissioned  by 
the  Exposition  to  prepare  architectural  designs  as 
follows! 

£ake*sll  (1)(2)  &  Bro.vn  (X), 

San  Franc i 300  Palace  of  Horticulture. 

C*  Albert  Lansburgh  (X), 

Gan  Francisco.  fcotor  Transportation  Palaoo 

(This  building  was  never  constructed)* 

B*  B*  :  aybsok, 

San  Francisco  Palace  of  Fine  Arts* 

Further,  in  tho  early  history  of  the  Exposition 
the  Division  of  tforks  employed  8*  H*  Bennett  to  collabor- 
ate with  the  Architectural  Confession  in  the  preparation 
of  the  blocl:  plan* 

The  Bureau  of  Design  was  supervised  by  £,  F* 
Chaiapney  (4),  wno  had  previously  nerved  an  designer  ?ith 
the  Louisiana  ?urchaee  &r,d  Alaska-Yukon- Pacific  imposi- 
tions, as  Chief,  acting  inriediately  with  the  Chief  of 

!1)  ii*S*F.Chap.  of  As*.  1  •Architects 

2)  S?*Aro*l*  Architects 

3  j  I.  *  /Lrn.  1  .Architects 

4)  H. Washington  fit  ate  C hap* Am* i* Architects* 


W*  B.  FaviXXe  (2) 

Clarence  ft*  ward  (1) 

Ceorgo  W.  Kelhaa  (1) 

Cnrrsro  &  Bastings  (2), 
Lew  York 

VcXlo,  Kead  (2)  &  'Shite, 
Hew  York 

Louis  Christian  I'.uXlgardt. 
(I)  (2) 

Robert  D*  l*arquhar  (3) 
Los  An£oles 


-  35  - 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Dirifion  of  Work* 

Architecture.     In  the?  Bureau  of  ^eel^n  vac  conoelved  all 
of  th«  connecting  link*  of  the  various  decorative  unit©, 
and  ouch  detaile  aa  were  not  deeicned  by  the  Aesooi^te 
or  Coattisoioned  Arohlteoto* 

The  preparation  of  all  contract  and  working 
drawing  of  all  architectural  featuree  of  the  Exposition 
was  c?red  for  by       R.  K#  v/eatherjr&x.  Chief  architectural 
Draughtsman,  who  *a»  a  well  Known  figure  in  a  eisilar 
capacity  at  the  Chicago,  Buffalo,  »rt.  Louis,  Jfameato^n 
and  Oriaha  ::xpoait  ions»    The  f^hlef  Architectural  draughts- 
nan  collaborate i  with  all  other  I>opHrtruonts  and  Bureau* 
to  properly  oocrdin&ie  the  work. 

The  X>ep^rt-er)t  of  rolor  and  Decoration  control- 
led the  gsnoral  color  Sche  ie  of  the  Imposition  ani  also 
tho  execution  or  the  various  iiural  paintings  in  the  Courts 
and  other  architectural  motif**      Thie  dcp&rt":ent  wae  in 
chargo  of  Jules  Cuerin,  Chief  of  Color  rjnd  decoration, 
who  arranged  for  the  services  of  a  number  of  noted  artifetBo 
R«  r.  X^u/rence  was  Assistant  Chief  ^nd  was  responsible  for 
many  of  the  color  de eigne  ami  for  the  conduct  of  the 
coloring  of  wall  surfaces  which  w&e  done  by  force  Recount* 

Sculptural  wark  was  in  each  proportions  ae  to 
require  the  crc-tion  of  a  special  Department  of  Sculpture 
for  handling  the  ease,  which  department  wsa  in  charge  of 
Karl  r.       fitter  with  A.  Stirling  Calder  as  Acting  Chief. 

There  were  eeoured  the  service©  of  Rtany  ssen  of 
marked  ability  throughout  too  United  states  to  develop  tbo 
various  plastic  etudlee*    The  enl-ir^ewent  of  Uiobo  aiodelB. 
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was  dono  on  tho  crounde  by  a  oorpo  of  &odelere  and 
pointers  under  the  immediate  supervision  of  tbo  Acting 
Chlof  of  Sculpture* 

To  insure  a  cucceerful  piaster  extsrior,  con- 
sidering practicability t  originality,  color  and  texture, 
Peul  X«  Denivelle  was  fiopged  as  demonstrator ,  with  the 
position  of  fupervieor  of  Texture  and  Modeling,  and  in 
this  capacity  su&;oeted  and  carried  out  the  plastic 
■ohec;e  and  superintended  tha  laalcln^  of  architectural 
»odels  to  the  end  that  a  proper  interpretation  was  el/en 
the  architect «  work  and  by  this  arr&ngcaent  all  inn  true- 
tionr.  to  sacdolore  casae  from  one  source,    kr*  Denlvelle 
was  attached  to  tho  bureau  of  Building  Construction  and 
thff  X>epartnante  of  Architecture  and  Color  end  tJecoritiont 
and  co-opfcrated  to  r.si-e  extent  in  the  £epnrtacnt  of 
fcoulpturc. 

wp&oe  will  not  pcrait  a  discussion  of  the  cany 
organization  cross  connections,  but  it  iu  probable  that 
the  description©  hereafter  will  »how  cle?^rly  its  workings* 
Modifications  wore  male  in  th<a  pre- Exposition  organisa- 
tion to  accommodate  t^e  needs  of  the  Exposition  period* 
Kany  nietabers  of  tUs  pre- Exposition  organisation  were 
retained,  as  t  «ia  was  practicable  and  consistent  with  the 
work  to  be  done* 
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•  (studies  • 

At  the  outset,  studies  were  isade  to  determine 
the  physical  size  of  the  Exposition*    The  Director  of 
works  was  guided  ae  to  the  exhibit  area  reajir omenta 
by  the  Director-in-Chief ,  provided  that  each  require- 
Bents  could  be  wet  with  th<s  funds  available. 

In  February,  1912,  the  director- in- ~hief 
placed  the  exhibit  area  in  accordance  with  trie  following 
table; 

xhiblt  yRlaeee^  ^raa  in.,  r.quare, .J^eet » 

iine  Arte  170,000 

Agriculture  (ono  building)  630,000 

Education  £55,000 

llsnuf  noturoa  276,550 

Varied  Industries  276,250 

Liberal  Arts  297,^0 

Machinery  425,000 

kinaa  &  Metallurgy  2»7,&0Q 
Vranaportation  (including  automobile 510,000 

horticulture  .255,000.,, 

TOTAL  .  .  •  •  .  3,422,500 
72  acres. 

A  preliminary  cost  eumise  based  upon  &uoh 
records  of  other  expositions  as  were  available      >  upon 
the  tentstivs  sketches  of  ;  loo*  *'lan  and  Eulldings  uads 
by  the  Architectural  Coeunlssion  indicated  that  buildings 
with  ti;eee  are&e  and  with  all  other  physic*!  appurtenances 
of  the  Kxpooition  in  the  way  of  roads,  gardene  end  build- 
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irifit,  eould  b«  produced  for  the  cross  sua  of  §18 ,000,000* 

This  w»»  considerably  in  execs?  of  the  funis  available* 

lie*  Block  Plans  were  ordered  prepared  on  the 

basis  of  62  sores*    The  JJireotor»ln*Chief  required  that 

after  omitting  125,000  squire  feet  for  automobiles, 

(oBcuninn  that  a  special  motor  building  would  be  ercoted 

at  expense  of  automobile  manufacturers)  each  building 

should  be  reduced  in  proportion.      This  produced  >s.reas 

as  follove: 

J'ine  Arts  136,394 

Agriculture  (one  building)  553,674 

Education  207.690 

Lanufaotures  224,830 

Varied  Industries  224,620  = 

i^iUoril  Arts  £42,189 

ktaohlnery  345, 9&4 

-in-26  and  Metallurgy  242, IS? 

Transportation  313, 4P1 

horticulture  gQ7.3,)0 

TOTAL  *  *  *  .      2,700,711  StJ*ft* 

62  acres* 

in  order  to  accomodate  the  peculiar  architec- 
tural ral^tiona  of  the  various  buildings,  it  w^s  irapos* 
Bible  to  plan  thea  with  exactly  the  areae  abovo  outlined* 
In  the  final  adjustment  tao  areas  ^ere  about  at*  t.'ioso  in 
the  ta>le  below,  although  tj;iao  modification  was  uade 
Inter  to  accommodate  the  construction;     the  areas  act^&lly 
conotruet<id  will  b*>  shown  in  another  section  of  this 
report.    It  should  bo  nentl^nsd  that  the  exhibit  portion 
of  the  California  Building  is  not  included  in  any  of 
these  areas,  as  tnio  was  a  later  consideration*  7his 
building  waa  paid  for  in  part  out  of  special  county  funds* 
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Sine  Arto  **•••••••••••*  140,000/ 

Agriculture  .  3ast  Building  320,633 
w©ot  Building) 

¥ood  j'roduote.  2,36*690  565,323 

Education  •••••••••••••«  808,000 

A  anufaoturos    •  •••••••**••  225,000 

Varied  Industries  *•••••••••  225,000 

Liberal  Arte    **••••••••*•  242,000 

fcschinery  •  ••••••••••••*  746,000 

Linos  and  »etrtllur£y*  •  •••••**  250,00: 

Transportation*  •  ••••••••••  314,000 

iiorticulturo*  •  ••••*••••••  207,000 


TCXAi.    •  •••••      2,72:2,523  .  62.43 

scree 

By  comparison  with  oth^r  expositions  it  was 
believed  that  approximately  62£  acres  of  exhibit  palace 
area,  alon£  with  the  othor  ?hyeionl  requirements  of  the 
imposition,  ^ao  within  the  financial  limits,  ulthough 
no  definite  nan  had  boon  allowed  for  construction  pur- 
poses*    However,  tt  this  Juncture,  it  was  concluded  to 
prepare  quantitative  estimates  based  on  beat  avnilnbl© 
information  and  upon  all  of  the  ideas  which  up  to  this 
tisie  had  been  advanced  by  the  Architectural  Commission* 
i>coe*sarily  this  estl;:»;itc  h  d  to  have  a  starting  point, 
so  to  speak;     therefore,  certain  assumptions  -z'ero  mads* 

To  prepare  estimates  of  cont  it  *-as  ncscese&ry 
to  determine  the  sizes  of  the  virioui?  utilities  which 
^ould  OS  required  in  connection  with  the  imposition* 
These  depended,  n.tur^lly,  to  a  gresteir  or  les^  degree, 
upon  the  number  of  person*  who  Slight  re  eonahiy  b  expect* 
ed  to  attend  the   .xpo&ition,    Studies  in  this  connection 
wore  based  upon  the  statistic?.*  of  previous  expositions* 

hceord*  of  past  expositions*  showed  rsywe  curious 


*  Lain  huillinf;  an  1  ;;otu{sda  not  including  colonnade* 
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relations  existing  between  tn*  population  of  the  community 
in  whioh  the  exposition  was  hold  and  the  nu  b »r  of  paid 
ad,. lesions,  and  disclosed  other  Information  of  xaore  or 
1**8  Value, 

First i  ooncidcrlne  nino  American  expositions; 
the  average  of  the  percentages  of  averse  dally  paid 
ednleaions  to  the?  loci  population  of  tho  city  in  whioh 
the  Exposition  was  held,  was  close  to  10  per  cent* 

Second,  considering  four  Ajaoricsuo  expositions?, 
tho  avorage  of  the  percentage  of  average  daily  paid 
edr.iis«ione  to  the  popul  ;tion  within  a  t^onty-five  rile 
radius  of  tho  community  in  which  the  exposition  van  held, 
was  about  7i  per  cent* 

Third,  similarly,  referred  to  a  fifty  aile 
radius,  the  factor  was  approximately  5£  per  cent* 

fourth,  considering  Chicago «  Omaha,  &t«  1*ou1b 
and  Jaoeeto&n,  the  average  of  the  fnctora  of  loo:U  popular 
tion  to  total  paid  attendance,  waa  approximately  twenty • 

Fifth,  considering  Chicago  and  8t«  i-cuia  alone, 
tho  averse  of  the  ratios  between  the  greatest  daily 
attendance  an d  the  average  daily  attendance  was  approx- 
imately four. 

Sixth,  the  average  of  gross  pre-exposition 
expenditure  per  paid  admission  for  ton  post  American 
expositions  was  $!•«$£,  although  considering  Chicago* 
Caaha,  St«  Louie  and  Jamestown  alone,  the  average  cross 
outlay  per  paid  admission  was  |l«6d. 

Seventh,  taking  Philadelphia,  Chicago,  OaiaHa, 
Buffalo  and  i>t«  Louie,  tho  average  of  tue  percentages  of 
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Buildings  and  Grounds  coat  to  total  coot  was  67  per  cent* 

The  population  of  Can  Jranoirco,  according  to 
the  United  Otates  oonsus  of  1910,  was  416,912,  and  it 
vat  estimated  that  this  -ouli  reach  485,000  by  1915.  The 
population  of  Can  Francisco  and  the  bay  Cities,  or  within 
a  twenty-rive  mllo  ra-dlus  vas  conservatively  placed  at 
825,000,  and  It  wa«  assuuaei  further  that  the  population 
within  a  50*«ilo  raiiuc  of  iian  Francisco  would  bo  on© 
willi on  in  the  3xpoeitlen  year. 

Under  the  first  consideration,  th©  daily  paid 
attendance  of  thin  Exposition  would  have  beon  48,500;  by 
the  second,  62,000;    by  the  third,  55,000;    and  fourth,  th* 
total  paid  attendance  during  the         days  vouid  amount  to 
9, 700, 000,    These  results  were  averaged,  and  about  10 
per  cent  vao  taken  off*    Considering  that  all  of  the  Uay 
Cities  really  constituted  a  greater  t  an  I^ranci^co,  it 
was  concluded  that  It  «ao  safe  to  consider  a  total  paid 
attendance  for  208  days  of  elaven  millions* 

Alloying  for  the  free  admissions,  that  i»,  those 
admissions  covering  Attendants  of  concessionaires^  employ* 
ess  of  the  Sxjjealtion  and  participants,  it  assumed 
that  this  Exposition  slight  re^eonably  expect  a  total 
attendance  of  from  fourteen  to  fifteen  trillions  during 
the  life  of  the  Exposition,  or  an  average  daily  attendance 
of  50,00-3,  vfith  a  mtxiaua  of  four  tisies  this,  or  200,000 
on  special  days  of  lar^e  attendance. 

These  assumptions  formed  the  basis  of  judgment 
In  the  dGtaralnation  of  the  size  of  the  domestic  water 
syetea  and  other  utilities,  determined  the  number  of 
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plumbin*;  fixtures,  turnstileo  and  various  items  of 
equipment,  and  lead  to  the  solution  of  other  Exposition 
problcr.e.  In  which  the  attendance*  was  a  neoe scary  factor* 
Thcae  tjtuiie  >  indioated  that  tho  Exposition  could  bo 
created  with  tho  n«oncy  in  sl^ht,  ani  further  ,  showed  that 
tho  cort  of  Buildings  and  Croundn,  that  i»,  tho  cost  of 
work  within  ths  Expos it ion  boundaries,  exclusive  of  the 
coat  of  site,  would  be  batwoen  eleven  and  twelve  million 
dollars*     It  i»  h-irdly  ^orth  while  to  recount  the  further 
studios*    Sstltfatss  *ere  prepared  and  from  tin©  to  tlfto 
modified  as  iterca  of  construction  were  added  or  deduotco* 

•  General  Estimates  - 

>o»t  of  tho  report  of  the  Chief  of  Construction 
covering  tho  first  detailed  estimate  (November  4,19l£) 
cad?  before  ths  organisation  of  the  Estimating  Bureau*  is 
incorporated  herewith  and  is  self-explanatory*  This 
estimate  of  £14,103.270  did  not  include  tao  coot  of  tho 
sit?>    The  ^xponition  Auditorium  at  the  Oivic  Center,  nor 
the  California  Building*    This  report  was  entitled  - 

^RSLlHZKAttt  BdTl£n?!i  OF  COS*  01  i>Wro' 

W?i\0T£Mai*7 ,  covnTBuciioii  ;o;;>  swuvrnm 

Text  of  this  report  follows: 

«c:  •  ?i:\L  rvvr  ?.,'.:«T«  Tho  object  of  this  satiate 
is  to  determine  as  nearly  as  possible  at  this  ti.ue, 
the  cost  of  tho  proposal  improvements  on  the*  Sxpoei- 
tion  C rounds  us  no  ■  contemplated*    Also  the  cost  of 
neoeenary  equipment  required  to  operate  the  £xpoei- 
t  ion* 

"I»o  attenpt  has  been  mado  to  prognosticate  the 
operating  expenses  nor  the  cor?t  of  re  moving  £xposi- 
tion  structures,  or  rehabilitation  of  original  condi- 
tion of  Cite,  it  being  assuned  that  £f;te  receipts 
would  provide  efficient  fundo  for  these  :iur?o;D08* 
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•At  tnl*  time,  the  total  first  cost  of  all 
inprovenente  and  expenditure  items  prior  to  the  open- 
ing of  the  Exposition  io  of  vitui  interoatt  60  that 
a  budget  can  be  prepared  which  will  allow  ouf  fi«iont 
coney  allowanoeo  for  the  various  divinions  of  the 
proposed  expend  1  turos.    It  must  be  recognize!,  how* 
evor,  that  in  sany  ensoa  it  has  been  i  ponsiblvr  to 
fijake  quantity  ef tin  too,  and  in  each  inatancea 
allowances  hnve  been  cade#      This  is  particularly 
true  of  buildings  whore  at  this  time  no  program  of 
requirements  ic  icno*?n» 

"effort  has  been  wade  to  prepare  thi*?  estimate 
In  parts,  to  suit  a  possible  specification  and 
contract  subdivision, 

X  X  X  X  X  X  X  X  X  X  X  X  X 

"In  the  estimate  no  allo^anae  has  been  &&de 
for  a  Peace  *saluoo.  Automobile  &ullding9  Institution- 
al Building  or  Municipal  Building  nor  any  decorative 
feitureo  not  shown  on  the  latest  Architectural  iools 
rian. 

•Further,  no  allowance  ie  made  in  this  or;ti«ats 
for  any  inprovensnt  of  any  sort  outside  the  boundar- 
ies of  the  Jixpooit ion  f<snoo  as  nov/  located*  Nothing 
is  included  for  Cort  of  kite,  Salaries  (oth<.?r  than 
estimated  for  T'ivirjon  of  #ork.»)t  Legal    xpann^a , 
Centals,  Taxce,  interest.  Advertising  Exponsee,  etc», 
except  as  noted  in  tno  Addenda, 

"This  eeti^'ite  it  bused  on  the  Exposition  a» 
actually  oooupyiiv;  arid  using  approximately  our 
Hundred  and  i  evcnty->'ive  l47o)  acres,  as  follows: 


Concessions 

66 

Acre  s 

hailroad  Yards  and  i'erry  :  lipe 

15 

it. 

..xhibit  i  alaco  and  r.ite  Props r 

232 

« 

fctatos  and  j'osceriolona 

ioreicn  i&vilion  i  -ites 

39 

• 

Drill  Grounds 

40 

it 

£  tock  Yards  c  i*ife  Paving  B  t  at  ion. 

Z2 

ft 

TO  tAjUm    •  • 

475 

Acres 

though  i;y  fencing  in  tha  batterioo  (x  x 

XXX 

xj 

ex** a  roay  be  increased  SCO  acres*  x 

■further,  this  es>ti«r.ato-  io  based  upon  f  ixty-I-ro 
and  Forty* Three  Hundredths  (62*43)  acres*  of  ~ain  £x» 
hibit  A'alaoes  to  be  built  by  the  Exposition  Company 
which  were  assuj^ed  to  have  the  following  total  areas 
as  shown  on  the  latest  plane. 


The  subdivision  u$*ud  jr*ay  bo  seen  under  "Costs*. 
X  This  refer*  to  certain  land  in  th>;  Presidio  waich 
was  available  for  Exposition  purposes. 
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Original         iHeduood  tXhie  csti- 

Area  asked      J  Areas  order-  laate  is 

for  by  Mreo»:cd  by    uild»  ; based  upon 
tor  in  Chief  ;lngs  &  Grounds: the  follow* 

SCo!&.ilttec  ling  exhibit 

I  {areas  taken 

1  :froa  latest 


Palace  of  Fine  Art* 
•       •  Kduoation 


170,000 
255,000 
297,500 
276,250 
276,250 
425,000 


■  Liberal  Art 8 

■  kanufacturee 

•  Varied  industries 
"  Machinery 

•  fcines  &  Metallurgy  297,500 

•  Transport  it  ion  510,000 
(include*  automobiles) 

•  Agriculture  (net  ^Ug) 

680,000 
(West  fildg) 

•  Horticulture  ^255,000 


Aera  a • 

138,394 

140,000 

3.21 

207,590 

206,000 

4.77 

242,169 

242,000 

5.55 

224,390 

225,000 

5.16 

224,890 

£25,000 

5.16 

345,934 

346,000 

7.24 

242,102 

250,000 

5.74 

313,421 

314,000 

7.  SO 

323,633 

7,54 

553,574 

5.41 

207,590 

J?/27j0p0_ 

 4.75 

Total  for  10  Stain  Exhibit 
P&luces, 


3,442,500  2,700,711  2,722,323  62.43 


>  lai-'OHKATlOw.  ^ata  for  this  estimate  v/a* 
obtained  froo  .  look  rlane  of  the  exposition  as  now  enown 
in  the  latest  scheraos.      r.houii  any  very  radical  changes 
bo  evade,  estimates  would  be  modified  accordingly. 

"It  must  be  recognised  that  in  all  assumptions  of 
cost  thoro  exists  considerable  difference  of  opinion, 
"hon  bide  aro  t  iken  for  construction  of  various  Tories 
there  is  frequently  a  £reat  variation  in  th ,  figures  and 
socio  tiniee  differences  exist  as  high  as  ens  hundred  (100) 
per  cent.    The  o*titfatee  herein  are  those  which  it  is 
believed  the  work  could  bo  built  farr  under  average  con- 
ditions and  inolude  contractors1  profits. 

•engine  erini;  ^>nd  Administration  have  been  allowed 
for  aa  a  lact  item,    Leases,  rentals),  t&xe^,  r*jal  estate, 
etc.  aro  oovered  under  the  addenda.    There  are  a  nur.be r  of 
indefinite  items  which  ;  ay  have  to  be  provide!,  such  as 
additional  eiaall  pulping  stations,  a  refrigerator  plant, 
bits  of  architecture  s*uch  as  paristyleB,  arches,  steps, 
terraces,  brides,  etc.  and  other  ite^o.    to  cover  these 
wo  have  allowed  a  lut:ip  sura  under  eaen  subdlvinlon, 
is  in  the  nature  of  Incidental  and  unknown  expense 
thio  tirte.    In  a  budget  this  could  be  appropriated 
general  uae  under  the  various  parts  of  the  work. 
*G fflg'RAjU  CO&CTOJC f I .  Xl  ^as  assumed  that  the 

existing  buildings  and  improve* 


wiiieh 

at 

for 


clearing  of  the  aite  of 
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scant  6,  would  bo  done  without  coot,  except  over  areas 
obtained  from  the  /ederal  Government ,  and  estimate  of 
coot  of  this  latter  was  reside* 

"Seawalls  of  rock  vrhore  required,  -aero  included. 
>illinu  lands  inoludoe  all  c  xpondi turoa  necessary  to 
bring  tno  »ito  to  approximately  elevation  mlnua  two  and 
eeventy-five  (-2.73J  hundredths  and  minus  two  and  fifty 
hundredths  (•U»o0)  City  i>ase,  for  the  »arbor  View  and 
irocidio  Areao  respectively.     Included  in  the  estimate  ia 
an  amount  to  cover  coat  of  100,000  cubic  yards  of  extra 
material  w.»ioh  has  been  placed  above  elevation  r.inus  t  sr© 
and  eeventy-five  nundredths  (•2.75)  at  harbor  View.  This 
ia  to  supply  material  to  prepare  the  Sunken  Gardens  as 
required  by  Architects*      Allow&noo  for  preparation  of 
£round  for  Courts  was  based  on  tho  aeeu  pti  ,n  that  it 
would  cover  tno  oost  to  brin^  street e  and  roads  to 
established  eub-£rndes,  to  produce  difference  in  eleva- 
tion  neceri0^r>-  for  Lunken  Garden  effect  as  desired  by 
Architect*,  the  material  beinp:  obtained  from  cute  and 
from  borrows  under  main  buildings. 

"Estimates  for  sowers  were  based  upon  the  use  of 
ordinary  vitrified  clay  pipe  with  wooden  manholes  and 
catch  basins*    Domestic  water  supply  distributing  system 
estimate  allocs  tho  uoe  of  sheet  steel  riveted  pipe, 
collar  and  sloovo  load  Joint,  and  the  High  i:ressure  21  re 
System*  the  came  pipe  but  with  flange  Joints    The  latter 
was  aeoumod  to  require  piles  for  its  support  through  the 
filled  ground* 

"It  has  boon  assumed  that  our  maximum  demand  of 
fretsh  water  would  amount  to  three  nil  lion  five  hundred 
thousand  (3,500,000)  gallon?  per  day  with  a  maximum  rate 
of  flow  of  five  millions,  two  hundred  and  fifty  thousand 
( 5,2D0 ,000)  gallons  per  day,     fee  have  further  assayed 
that  t *>At?  water  would  bo  furnished  to  us  by  tno  spring 
Valley  -ater  Company  at  their  I'raneieoo  Street  reservoir, 
elevation  one  hundred  and  thirty-fivo  (135)  foot  "ity 
Base*    Under  this  assumption  it  has  been  necessary  to 
provide  in  the  estimates,  a  pips  from  this  Reservoir  to 
Van  Less  Avenue?  and  Chestnut  street  and  a  booster  pur-ping 
station  near  thin  point  to  rai«e  the  pressure  to  that 
desired,  namely  fifty  (SO)  pounds*      The  estimate  also 
includes  a  pipe  line  from  a  suitable  point  in  our  distri- 
buting system  to  the  Presidio  low  pressure  reservoir,  which. 
**e  havo  reason  to  believe  is  available*    Such  a  reservoir 
connect ad  to  our  system  will  insure  a  constant  pressure 
on  the  system* 

"The  primary  water  supply  for  fire  protection  vili 
be  obtained  by  connections  with  the  tan  Francisco  Auxili- 
ary Fire  Protection  System  from  a  system  of  mains  in  the 
Exposition  Grounds  and  intended  for  fire  purposes  only* 
The  secondary  water  supply  for  fire  protection  will  be 
obtained  from  the  Spring  Valley  -ator  Company  through  the 
3omoetio  i'ator  Supply  System  within  the  grounds*  Primary 
protection  is  provided  for  throughout  the  concessions, 
<Vain  ixhibit  Palaces  and  States  and  foreign  districts, 
secondary  protection  is  provided  for  throughout  the 
grounds* 
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"Estimates  of  coat  of  the  liifch  Pressure  >'lro  Syateia 
allow  for  pip*  of  cuff ioicnt  else  to  deliver  fifteen 
thousand  (15,000)  gallons  per  ininuto  over  an  area  of  the 
hundred  thousand  (103,000)  square  feet  with  a  pressure 
of  two  hundred  (200)  pounds  at  tho  hydrants*    ?lush  hy- 
drants direotly  over  tasino  have  teen  assumed*  It  fas 
tnoucht  that  connection*  with  City  :  ains  could  bo  obtained 
at  two  (2)  points  on  Yan  lieon  Ayonuo  and  at  t#o  (?)  points 
on  Lacuna  litrcot  to  tho  City's  proposed  twenty  (20) inch 
main  from  th*  >ort  i-*son  pu^pinn  station.    lepeftdsnce  has 
been  placed  upon  the  city  laying  a  main  alone  Onoetnut 
street  to  which  we  will  connect  at  four  (4)  points*  Should 
any  of  these  plana  bo  unrealized,  requiring,  therefore*, 
larger  and  further  mains  to  be  laid  at  our  expense a  the  est- 
imate should  bo  increased  accordingly • 

"Sufficient  allowance  for  j:oaio  and  taveaanta  haa 
been  cade  to  permit  of  the  uno  of  a  concrete  or  maoadaai 
baae  with  a  tain  sheet  asphalt  or  asphaltic  oil  wearing 
surfaos« 

"Standard  tfile  Sharf  ha  a  been  providod  for  the 
Fulton  -'.an in  and  tvo  Standard  Ferry    lips  oosaple-te  with 
necessary  pile  wnarf  for  tne  i'erry  ..cpot* 

"Ills  estimate  of  coat  of  tha  Railroad  Cystem  was 
based  upon  a  tentative  layout  calling  for  some  ten  (10) 
mlleo  of  tracU  vith  tho  necessary  tr^ci:  material* 

Vor  tha  fence,  Ujo  entiir.ite  allows  for  a  construe- 
tion  fence  of  boards  or  wire  ac  required,  with  additional 
allowances  for  architectural  embellishments  to  be  applied 
when  needod* 

"The  balance  of  itoit.a  mentioned  under  this  h«ad  are 
in  the  nature  of  £uooso8*     .0  pror»rai5  is  available  at  this 
tine*  hone©  reliable  quantative  estimates  are  hardly  possi- 
ble* 

'>-;.l]r  lLr  •  the  octi^ate  on  the  Eech&nical 
and  iTlootric^l  featuree  are  reasonably  reliable  with  the 
exception  of  the  Oao,    team  ana  Compressed  Air  Supply  &ys*» 
tens*    fa  have  attempted,  ho  "ever,  t-)  have  estimates  lar^e 
enough  to  provide  for  a  eye. tea  distributing  approximately 
eleven  thousand  five  hundred  (11,500)  kilo-otts  of  elec- 
trical energy  and  supplying  and  distributing  approximately 
Cna  Thousand  (1,000)  boiler  horsepower  of  steam*     in  the 
event  of  exhibitors  installing  suitable  equipment,  there 
may  bo  a  saving  of  considerable  Exposition  expenditure* 
iurther  savings  of  first  cost  will  result,  if  sub- station 
equipments  are  supplied  by  the  company  supplying  power* 

"*ho  t'ower  Plant  eonte  -plated  in  t.iese  estimates  is 
for  ete&JB  generation  only,  to  th«  amount  of  1000  boiler 
horsopo^or*    Vxio  present  idea  la  to  buy  po*'er  fr^ia  one  or 
moro  of  tho  local  eempaniee  by  the  kilowatt  hour,  using  the 
exhibitors'  prim**  movera,  if  each  bo  installed. 

"ihese  estimates  do  not  irtoluds  any  *»*or.*<  of  any  oort 
outside'  tno  ?.xpo«ition  Grounds*    />s  now  planned,  the  i^yctom 
io  figured  to  handle  a  load  sufficient  for  pntrol  lighting 
only  in  Loin  Exhibit  ^uildin,vjo,  ni  .ht  lighting  of  streets 
and  carl«n  areas,  and  interior  of  states  and  i'erei&n  Build* 
in^s,  as  veil  as  exterior  decorative  lighting  of  ~ain  dull* 
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Inge,  motor  loads  for  Kxhibitors,  exterior  and  interior 
lighting  and  motor  load  for  concessionaire e* 

"The  present  ideas  on  the  electrical  layout  contem- 
plate the  use  of  the  recently  developed  luminous  arc  laeap 
for  street  and  ground  lighting  and  illumination  of  courts 
and  building  facades*    Energy  for  patrol  and  Janitor 
lighting  of  rcain  exiiibit  buildings  h^s  been  figured  on 
the  basis  of  one- half  H)  watt  per  uquare  foot  of  build- 
ing area*    To  thio  aaount ,  addition  has  been  mtde  of  an 
amount  sufficient  to  cover  the  requirements  for  A*  C*  ro- 
tors, booth  lighting,  incandescent  decorative  lighting  and 
lighting  of  detached  buildings*    X«oad  requirements  for  the 
Automobile  and  Tervico  liuildinga  and  the  festival  H&11# 
Ferry  and  Fine  Arte  buildings,  woro  bacod  upon  the  as^u^p- 
tion  that  these  buildings  would  be  opsn  at  nifjht*  All 
other  exposition  Conpany  buildings  are  assumed  to  be  closed 
at  night  but  due  allowance  has  beon  cade  to  cover  the  short 
dayq  when  exhibitors1  rotor  load  will  overlap  the  lighting 
load* 

"The  probable  demand  of  the  concessionaires  has  been 
taken  at  2500  kilowatts*    this  T*as  based  upon  a  li^iiting 
load  equal  to  40.:  of  the  enpaoity  of  installed  transformers 
plu»  tno  motor  load  of  the  Concessions  -i^trict  ~t»houis* 
Load  demand  of  tho  Foreign  Countries*  States*  o*;>*C<ovorn- 
nent i  California  Counties  and  I>took  exhibit  «as  placed  at 
2000  kilowatts*    For  D«  C«  Service  in  the  uaohinery*  Ranu- 
faoturing,  Transportation  and  kining  Buildings,  1000  kilo- 
wat to  '*as  allowed,  U*  C*  service  is  contemplated  only  iirtien 
tho  nature  of  apparatus  required  such  oervioo*    tor  so**roh 
lights  no  spociul  allowance  has  been  cade,  as  they  would 
be  in  use  only  after  day  r.otor  lor;d  is  off*  sstisiatoBi 
however,  include  500  kilowatts  of  Esotor-genoritor  appara- 
tus to  cara  for  search  lights* 

"Under  tho  general  assumptions  above  outlinod  the 
average  night  peak  has  been  priced  as  follows 3 


Arc ,  1000  K.w« 

Exposition  Corip&ny  .ldge*,eto*  2600  ** 

Foreign, states  £  tf*T>  •Government  2000  * 

Concessions  2500  " 

Search  Lights  ni.  ;  SQO  '.* 


Average  Peak  •  ••••••  8500  " 

"The  echerae  as  outlined  will  provide  for  dark  days* 
when  ground  lighting  would  oorao  on  before  closing  down  of 
the  day  too  tor  io^d,  to  the  following  extant; 


Arc,  500  £•  •* 

'.-Exposition  Company  Mdgs* ,  eto»  5000  * 

Foreign, states  A  U,c* Government  2300  * 
Concessions  2&00  • 

D,  C*  Motors  ,.,    1000  ^ 


Maximum  **cak  ••«•••  11300  " 
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•It  In  planned  to  use  an  overhead  syeteri  around  the 
baek  of  tuo  Conoeaoione  district  in  the  rorvice  Koade* 
Bsrvloe  to  all  other  sections  of  the  grounds  will  bo  oy 
the  Susans  of  an  underground  system*     ^stiraatos  of  tho 
underground  systnn  are  based  on  the  use  of  wooden  ducts 
and  wooden  manhole a*     iAranef  oruere  will  be  placed  in 
fireproof  vaults  in  the  various  &alii  Buildings*  «ele« 
phone  syetect  noted,  ir  for  the  use  of  the  electrical 
Operating  :;opartiaent  only,  and  estimate  xaade  accordingly* 

•It  is  planned  that  all  electrical  energy  used  by 
the  Exposition  will  be  reooived  at  the  rain  *u  testation 
at  11,000  volts  at  the  rear  of  the  Machinery  Building* 
The  eat  invitee  provide  for  an  auxiliary  eub*»  station  b^cfe 
of  the  Jr'inc*  Arte  building  in  a  eui table  location,  with  a 
primary  Voltage  of  11,000  and  eeoni&ry  of  4,000*  The 
•etinatss  of  coot  of  the  main  buildings  aro  flexible 
enough  to  provide  for  transformer  vaults  where  required* 
2he  e»ti;iatee  for  tno  wain  nub-station  and  tue  auxiliary 
sub* station  ani  poi/or  plant  building  assume  the  use  of 
fire  retardant  materials  for  their  construction. 

*An  allowance  hag  been  provided  for  crnu^ental 
Lamp  I'oetfl,  wiring  and  l^np  complete  for  ground  li  hting 
by  electricity  and  similarly  for  lighting  by  gas* 
nunbor  of  clectr-»licrr,  of  the  ear:>e  dssi&n  is  contemplated* 

V.*ti*  ate  for  a  Gas  iyuteui  is  based  upon  purchas* 
in,~  £as  at  a  hi;;h  pre? pure  from  the  local  oo&p&ny  and 
diotrlbut  Ji>£;  through  the  imposition  Cosnpany  aycte?a 

of  Rains  throughout  the  grounds*    Gas  is  to  be  brought 
into  all  Exposition  Company  buildings*    It  is  as  sum  d  that 
the  syoten  will  require  ordinary  Merchant  pipe*     The  amount 
of  gas  required  is  unknown  but  by  increasing  the  pressure 
we  could  undoubtedly  supply  any  reasonable  demand,  all* 
of  the  t;r^und  lifting  for  esisrgsnoy  purposes  will  bs 
done  Dy  gas  arcs*    7hi«  provides  essentially  a  secondary 
lic.htin^;  sy v teas  throughout  the  grounds  and  main  Exposition 
buildin^u  and  such  otuur  buildings  as  public  safety  iaay 
require* 

*;  team  for  ^xpooition  purpose  a  will  be  confined  to 
the  Laonlnery  .  all  alone*    There  ^ill  bo  a  systesi  of  ^ains 
throughout  this  building  and  connection  mads  to  boiler 
house  in  rear*    Steaia  pressure  waa  assumed  to  be  one 
hundred  and  fifty  (loQ)  pound?,  and  Standard  ;  crcy  ?ipg 
used,    i'hio  &ivoo  essentially  the  governing  conditions  of 
the  stc?,a  reQuiremsn-'t  e*t  leasts* 

•iistiraato  for  a  Compressed  Air  Distributing  Syste 
is  based  upon  supplying  air  to  the    aeruncry,  fining, 
kanuf  .'.otures  and  Transportation  Buildings*      The  amount  of 
air  that  will  b*  required  is  unknown  at  this  tios  but 
allowance  has  been  joade  for  compressors  and  equipment 
sufficiently  1  rt;o  to  ciciivcr  1500  cubic  feet  of  air  per 
minute  at  eighty  (80)  pounis  preesure.    The  estimates 
oon template  the  uee  of  oors-on  blao^  nerchant  ©creT*  pips. 
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"An  Attempt  has  been  made  to  cot  inn  to  coat  of  fin 
Incinerator  Including  building  complete*    A  wood  and 
plaster  building  was  estimated  upon*    It  in  possible 
that  wo  nay  bo  able  to  got  the  Jnoinerator  on  a  rental 
basis*     If  garbage  disposal  is  otherwise  arranged  for 
liter,  this  allowance  will  probably  cover  the  cost* 

*&l7£  fi^Lf!0**.09  Protection*    in  tho  natter  of  fire 
protection  in  t.cneral  the  estimates  proviso  liberally* 
Automatic  sprinkler  equipment  is  planned  for  all  of  the 
fcain  Croup  of  buildings*  except  the  lino  Arte  and  Korti* 
culture  Building*    Sprinkler  ©ye tea  will  bo  connected  to 
the  primary  and  secondary  mains  ao  required*      Vater  cur* 
t<*in»  on  inoidc  facing  -alia  of  L-ain  fcroup  are  provided 
for  in  estimates* 

•*'irs  end  Police  Alarm  apparatus  is  allovod  for* 
The  usual  box  eyetem  ie  contemplated*  Automatic  Alarm 
System  ie  aleo  allowed  for  within  sprinkler  estimates* 

Tho  ostlw.toe  include  a  suffloient  number  of 
hydrants  on  smaller  pi?e  ling a  inside  the  main  exnibit 
buildings  as  well  aa  stand  pip^e  with  hoco  outlets  in 
tho  roofs  of  the  buildings*    rydranto  inoiio  buildings 
and  on  roofs  r.re  provided  vita  short  lines  of  one  and  one 
half  (1«)  inoh  hose  and  nozzles  properly  mounted*  this 
syotca  is  to  be  connects!  to  tha  secondary  water  supply, 
with  ewcr£cncy  connections  to  the  primary  supply  ^ith 
normally  closed  valves  and  suitable  pressure  regulators* 
Estimates  also  provide  for  monitor  equipment  for  these 
buildings  connected  to  the  primary  supply  where  required* 

"Cur  e^tina-tes  include  allowances  for  tvo  and  ono» 
half  (Zj)  or  throe  (3)  gallon  hand  chemical  fire  sxtin~ 
gulshere  in  all  of  the  :  ain  Exhibit  buildings  baned  on 
one  (l)  to  every  five  thousand  (WOO)  square  feet* 

'Estimates  noted  under  this  heading  are  not  lu&ntit 
tive.  but  arc  thought  to  bo  reasonable  allowances  and  it 
is  possible  to  keep  expenditures  for  earns  within  the 
amounts  noted* 

»cak. \::.  *  Probable  costs  under  this 

head  are  somewhat  indefinite  at  thin  time  as  definite 
planting  plans  h-  -•    uot  been  made*    However,  it  io  known 
that  approximately  ona  hundred  (100/  acres  are  to  be 
improved*    Tho  estimates  allow  for  covering  all  garden 
uites  with  loam  six  (6)  inches  deep*    Greenhouses,  tern* 
porary  garden';  and  garden  piping  have  been  provided  for 
and  estimates  on  same  aro  thought  to  ua  reasonable  in 
amount* 

^jjtUlLPlBCfe^     All  buildings  are  figured  to  be  of 
wool  construction  exeept  the  £ine  Arts  and  lain  Xo/er, 
All  <' ain  exhibit  Palaces  are  assumed- to  be  supported  on 
wooden  piles,  except  the  Horticulture  Building*  rosae 
caving  may  be  effected  if  we  later  eliminate  piles  from 
soma  of  the  buildings  and  t       so  cms  a  possibility* 

"In  general  the  estimates  provide  for  tHa  usual 
Exposition  contraction;    walls  of  plaster  and  staff  on 
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wooden,  dovetail  sheathing  lata*  except  in  cased  whore 
the  die tuna e  froa  wall  to  vail  1©  one  hundred  (100)  feet 
or  lees*    in  tncee  litter  cases  provision  iv  tsade  for 
vail*  of  epoolal  fire  roslstant  construction  of  metal 
lath  and  plaster  on  steel  studding  on  heavy  wooden  posts* 
The  '  aln  lower  ie  figured  to  have  a  steel  frame  with  wall© 
of  fire  resistant  materials*    Outside  sprinklers  ore  pro* 
Tided  as  previously  sanctioned* 

Voofirifc  of  buildings  was  assumed  to  be  &  ahipl&p 
of  required  thioknoss,  one  thickness  of  building  fait  laid 
free  and  one  ply  of  proparod  roofing  with  an  asboato©  top 
sheet*    Flashings  were  assumed  to  bo  ciade  froft  the  roofing 
material.    Effort  will  bo  sado  to  secure  a  roof  covering 
of  fire  rs&iatant  qualities* 

•the  'estimates  do  not  provide  for  interior  architec- 
tural treataont  except  for  Fine  Arte,  Main  Tovor,  Admirw 
istration,  festival  hall,  1  erry  Building,  feervlee  Build*. 
int;,  and  the  other  waller  buildings*    In  general*  however* 
the  structural  werabore  *ill  bo  exposed* 

*Juo  allowance  has  be  n  nado  for  decorative  painting 
and  lighting*    These  lte^s,  hovrevor,  are  subject  to  con- 
siderable modification  either  *ay#  baoause  ciuch  or  little 
could  be  done  alon^  t-^ese  linos  and  as  yot  no  definite 
scheme  for  either  has  been  prepared*    8o&sthing  has  been 
included  for  decorative  painting  in  tho  throe  interior 
courts,  the    ain  tower,  the  Art  JSueeua,  the  interior  of 
i'ootival  hall,  Machinery  Building  entrances  and  the  :  aln 
c-n trance  Gate* 

"suantltntive- estimates  were  made  of  the  Fine  Arts, 
Kaohlnory,  2  ino*  and  aetallttTgy*  festival  Hall  and  *ain 
Tooicr*    KstJtaates  for  other  buildings  wore  arrived  at  by 
comparison  oi  areas  of  buildings  of  wftica  quantitative 
estimates  were  made*    Building  estimates  are  reasonably 
reliable*    The  suias  aentioned  #111  provide  for  trie  build* 
in^a  as  shown  and  contemplated  by  tco  latest  architecture 
&1  ! kotches* 

■SSCPRATX V :•-  y;c AT?mr.S *  Estimates  of  decorative  feat* 
uros  have  teen  separated  somewhat  as  contracts  would  be 
lot*      Tho  treatment  of  the  central,  east  and  west  and 
two  courts  facing  the  i-outh  Cardene  ie  reasonably  definite 
and  architectural  sketches  of  these  courts  are  available, 
so  the  estimates  are  based  upon  a  possible  if  not  a  prob- 
able scheme* 

■At  this  tints ,  the  architectural  treatment  of  the 
Art  c.allory  Pool,  the  '  -outh  Gardens,  the  I  oa  -all,  the 
Fulton  Basin  ani  the  >'erry  Building  "ourt,  is  indefinite* 
^ketones  have  not  been  ni-ado  for  the  entrances.  Coate 
noted  for  these  itews  are  oerely  allowance e,  being  based 
upon  general  xno*'led£o  only*    ."oulpture  and    ural  i'aint* 
lag  are  blanket  allowances  and  expenditures  under  tnoee 
hoods  must  be  kept  within  these  ounss* 

WKH •c::LLAWaO0f.*    Ail  it  eras  noted  under  this  heading 
are  bald"  allowances  a.s  no  elans,  sketches  or  even  tenta- 
tive ideas  are  available*    we  can  probably  stay  witiiin 
tho  ouas  mentioned  as  the  total  anoUnt  of  allowance  is  a 
small  percentage  oi  the  total  Exposition  expenditure;  no 
troat  error  will  result* 
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•ftPVH VTISC  •:c._nipv;:rrr;>    this  handing  in  Intended  to 
cover  tno  purchase"  of  "all  sorts  of  r.ovable  apparatus 
nooess&ry  to  ©quip  the  varioue  operating  departments 
prior  to  tho  opening  of  the  Exposition,    $o  attempt  hae 
boon  cade  to  lint  all  of  tne  tools,  etc* »  which  say  be 
required,  as  tula  would  bo  impossible  at  tills  ti?ae*  Tho 
amounts  noted  aro  guesses  ani  It  in  thou ht  that  expen- 
ditures oar,  be  kept  within  the  figures  stated* 

•AivCitlT-.CTU..AL .  a  t.>  c.?<Gl^:.;ui.,.c  .  /v,  ..'.;.:>    To  covor  tho 
cost  of  administering  tho  -division  of  &or£$,  there  has 
boon  allovcd  a  sura  equal  to  approximately  five  (5)  ?op» 
cent  of  2  14,000,000.     ThJe  ito^  of  5700,0005     ©amid  not 
be  reduced  as  it  is  believed  that  this  euts  in  necessary 
even  if  tho  total  coat  of  the  Exposition  construction  be 
leva  titan"  estimated,     Tnis  sua  ^ill  cover  all  salaries 
end  fees  to  be  paid  to  Architects  and   '.nginesra,  an<:  all 
salaries  of  employee**  of  the  division  of  orke* 

*p     ■,;;/■!,«      It  must  be  borne  in  mind  that  estimates  of 
coat  herein  noted  do  not  cover  ^.11  of  tue  neces*:.ry  expon* 
ditures  of  the  ^xposiuion  Company*    Additions  to  this 
estimate  should  be  taado  to  coYor  all  the  Administrative 
departments  except  the  .iJivini^n  of    or^cs,  the  original 
promotion  a«i  organisation  expense,  the  operation  expense 
after  th*  *;atss  are  oponed  and  tho  expanse  of  closing  the 
imposition  aid  the  Blearing  away  of  structures  and  other 
ifr<provo»r.cntr»# 

"Attention  is  called  to  the  fact  that  thsee  estiisates 
in  general  do  not  alio*  for  any  part  of  tha  construction 
to  ba  furnished  on  a  rental  or  lease  b^sis.     Ml  f-iaterial 
and  apparatus  it  figured  to  bo  purchased  outright  and 
later  dinpossd  of*    Should  we  b«  a-lo  to  rent  or  loase 
various  parte  there  would  b<t  corresponding  savings  on 
*»:oh  parte  as  wo  tors,  transformers «  ooilor->»  neters  of 
various  sorts,  traveling  cranes  and  other  iteas  cf  a 
similar  r.  iture.     An  attempt  has  been  made  to  ijive  outside 
fibres,  for  it  waa  not  thought  e.t  this  tixse,  that 
dependence  could  be  ?1  ;cod  u?on  securing  apparatus  on 
other  than  a  purchase  basis* 

•There  is  included  in  these  estimates  approximntly 
,'10,000  to  cover  ooat  to  the  City  of  Can  Francisco  fees 
of  vy.riou'*  sort*.    A  earing  of  this  amount,  as  ^ell  as  a 
sua  much  larger,  to  be  paid  by  v.tntQ®  and  foreign  covom- 
rn^nts  air.]  Exhibitors,  could  be  ssade  if  the  ordinances  in 
this  regard  were  waived.    In  fact,  the  ouilding  ordinances 
in  general  must  bs  waived  to  permit  of  the  q  dinary 
xpotition  construction,  x 

*  lrx  many  instances  allowance  has  been  ma*ie  u/.der 
building  and  decorative  features  for  various  items,  such 
as  decorative  painting  and  decorative  lighting  for  the 


0    Thin  figure  wis  too  law* 

x    Thia  along  with  closing  of  city  street*  and  other  taat* 
tors  was  covered  in  special   ixpofition  Ordinance  parsed 
by  the  ;-oard  of  tuporvisors  of  the  city  and  County  of 
kan  Francisco* 
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exteriors*    Included  in  various  building  and  decorative 
feature  it o-ato  there  is  an  allowance  of  approximately  Cn© 
Hundred  Thousand  Jollare  ($100*000)  for  plain  exterior 
painting     and  One  hundred  Thousand  Dollars  (4100,000) 
for  decorative  painting.    The  itejn  of  Two  iiundred  Tnoue- 
and  dollars  (l>  200,000)  for  i  ural  i'ainting  la  additional. 
This  provldus  a  total  allo#anae  of  iour  hundred  Thousand 
dollars  (h;400#00CJ  for  exterior  plain,  decorative  end 
sural  painting.    Ample  allowance  has  boon  n&do  for  ©lec* 
trio  sori:  within  building  a  mil  courts  for  general  and 
decorative  purposes.    Approximately  i'wo  hundred  and  Fifty 
Thousand  Dollars  ($250,000)  in  provided  for  the  former  and 
*pproximtoly  One  hundred  and  Fifty  uhousand.  dollar® 
($150,000)  for  ths  latter,  making  a  total  of  Vour  Hundred 
Thousand  Dollars  ($400,000),  which  sum  is  exclusive  of 
the  estimated  oost  of  all  work  enumerated  under  *  eohan- 
ioal  i-'oaturoe,* 

X  XXXXXXXXX 

"Th<>  total  preliminary  estimated  coot  of  the 
Exposition  construction  to  S&rch  If.t,  1915,  (nai  include 
in^  salaries  of  officials  outride  of  the  division  of 
•Jerks,  or  legal  expenses,  eoct  of  lande,  rentals ,  taxes, 
interest,  advertising  atyi  exploitation,  expenses,  etc) 
based  upon  the  general  assumptions  herein  noted  an i  data 
available  at  this  date,  is  in  round  number  a  Iourt*on 
I llllon  Cno  hundred  and  Three  Thousand  Two  hundred  and 
Seventy  Hollars  (§14,103,£70)x« 

"To  cover  cost  of  acquiring  the  site  add  the  sua 
of  One  Million  Mne  Hundred  End  *orty-ono  and  32/100 
Toilars  ( 11,000, 941*32)  as  noted  under  Addendum  WA%  Thie 
gives  a  tot'tl  preliminary  eatiniatsd  coot,  in  round  nur.be  re 
of  fifteen  :.  ill  ion  One  Hundred  and  ."our  Thousand  Pellara 
(£13,104,000)  to  open  the  £atos  and  doe-s  not  include 
salaries  paid  to  officials  other  titan  to  the  Division  of 
<»erkn,  or  any  legal.  Advertising  or  Exploitation  expense** 

The  entlruato  of  Sovember  4,  1912,  was  revised 

en  Kay  15,  1913,  and  was  reduced  to  #13,430,500,  Thie 

did  not  include  the  Exposition  Auditorium,  the  California 

^-ildin^  nor  the  site.    Allowing  the  sum  of  ; 1,250,000 

for  the  Auditorium  and  4-1,100,000  for  tho  site,  there 


4  The  scheme  of  a  color«d  piaster  fixture  had  not  been 

developed  at  tais  tiese, 
x  Civic  Center  Auditorium  and  California  huildin^  not 

included* 
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reeultcd  a  total  ostitautod  cor>t  of  ?13,700,500,  Thsee 
estimated  had  as  their  basis  the  sane  general  assumption 
before  r.entionsd  end  the  following!    Owing  to  contract 
which  had  been  entered  into  with  the  Pacific  Cae  ft  Mice- 
trie  Coapany,  it  was  possible  to  modify  the  estimates 
covering  t'nc  electrio  cub* s tat  ions,  boiHr  plant,  over* 
head  and  undercround  dietribution  system  and  other  clec» 
trleal  features,  because  thio  contract  provided  that  the 
Hleotrlc  Company  would  loan  to  the  Exposition  ouch  elec- 
trical apparatus  as  the  Exposition  could  use  ani  which 
was  in  com  *on  uee  by  the  Electric  Corapany.  Reductions 
were  accomplished  also  in  trie  cenount  of  sprinkler 
equipment  for  fire  protection  purposes.    Also  a  less 
anbitious  garden  cohere  was  r.oaunod.    Further,  proper 
allowance  ^as  tsads  for  obtaining  a  nunber  of  it  on  8  on 
an  exhibit  basis  which  reduced  the  total. 

Further  reductions  were  necessary,  consequently, 
on  repte^.ber  30,  1J13,  another  estimate  was  returned  in 
the  amount  of  $12,416,0^0,  which  was  increased  to 
(14,766,000  by  alio  ?in;;  for  the  Exposition  Auditorium 
vl, 250, 000,  and  for  the  lite  ,  1,100,000.    this,  along 
with  the  other  estimates,  did  not  include  the  California 
Building* 

The  estimate  of  September  30,  1913,  was  pro- 
pared  after  eoa.e  contracts  had  been  let  arid  knowledge 
obtained  froa  the  contract  prices,  applied  to  the  balance 
of  tho  work  nade  etore  certain  this  later  estimate  and  it 
was  thought  that  it  *ould  represent  more  nearly  the 
probablo  cott  of  the  work  contemplated,      this  estimate 
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vat  conditioned  on  leaning  a  nunbor  of  ite^s  of  equipment, 
obtaining  further  items  on  an  exhibit  basis «  and  consider- 
ed the  free  u*jo  of  apparatus  obtained  from  tin  Slcotrle 
Company  above  mentioned* 

Vo  bring  this  estimate  to  the  amount  indicated* 
thero  -«  >re  a  nunbor  of  substantial  otniseions  at  t^is 
point;    tho  Aquarius,  Day  Cursory  Building,  the  fourth 
firo  station,  Police  Cub-Stations,  Garaga  and  other 
ltens  were  dropped  froia  the?  construction  cohere;    also  a 
radical  departure  was  toads  in  the  character  of  the  road- 
says  to  reduce  their  cost*    Fled  Mock  was  asjut^cd  as 
sufficiently  f$o:»d  for  the  road  bases  and  roai  surfaces, 
though  in  a  later  budget,  due  to  the  coftt  of  road  tiia  in^ 
provln^  loss  than  calculated,  it  vas  possible  to  alio* 
for  an  atphaltlo  treatoent  for  most  of  the  wain  roads* 
The  Ferry  building,  Passenger  Mip  and  Incinerator  were 
eliminated  and  the  allowance  for  'gardens  was  again 
reduocdt    The  entlmate  for  the  &ain  Tover  was  lowered 
by  considering  a  steel  frame  which  would  not  permit 
general  access  to  the  interior,  as  was  first  Intended* 
The  Administration  Building  was  omitted,  but  there  was 
left  in  the  estimate  ,100,000  to.-ard  defraying  the  cost 
of  administration  quarters  in  the  California  Building, 
which  had  become  assured  by  this  time  inasmuch  as  its 
ooet  was  to  be  largely  defrayed  out  of  funds  furnished 
by  an  association  of  California  counties* 
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luring  the  latter  part  of  August t  1914 ,  it 
was  found  necessary  to  wake  another  downward  re  virion  of 
the  budget,  notwithstanding  the  faot  that  the  Exposition 
had  con.ittoi  itoelf  to  certain  schemes  and  that  oblir.->» 
tions  caounting  to  about  C12,8o4,000  ha.fi  been  incurred 
to  August  If  1914,    Under  date  of  i>eptewber  1,  1914.,  a 
fourth  estimate  waa  prepared  on  the  basis  of  a  number  of 
phyoic  1  o-;is  "ione  which  brought  the  budget  to  approx- 
imately £14,245,000.    Fron  tine  to  Use  after  this,  and 
at  tho  exigencies  croon,  some  of  the  more  drastic  oiaia- 
aiona  were  returned  to  the  budget,  bringing  the  saaa  to 
approximately  « 14 ,825, 850 .00.  Xhis  letter  uuia  included  Ilia 
cost  of  tho  exposition  site,  tne  Exposition  Auditorium 
and  the  full  coet  of  the  California  Building,  also  the 
expense  for  an  auxiliary  water  supply  aystea  and  a 
telephone  system  and  eono  other  itaaa  which  had  not  been 
considered  thoretoforo»    This  fourth  eati&ate  was  based 
on  charging  the  Race  Trac^:  Grand  Stands  to  tho  Automobile 

ftaoea  (Grand  i'rix  and  Vunderbilt  Gup]  which  wore  held 

u 

during  the  flrct  month  of  the   sxpoeition  period?  X&e 
number  of  uiand  Stands  was  diminished,  and  exterior  decor* 
stive  paint  for  c&lifomi-*  Building  waa  aliminatad  and 
a  less  extensive  prog  r  sua  for  decorative  painting  in 
general  was  mde,  and  less  expensive  furniture  for 
California  huilding,  Auditorium  and  festival  l.sll  was 
ordered* 

But  the  greatest  reduction  beyond  previous 

eetitt'stes  #as  acco^plii-hod  by  eliminating  all  items  which 

#  This  was  included  in  the- fir ally  modified  budget. 
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had  appeared  in  tho  original  burets  as    ..lsocllaneouo  and 
Unappropriated" •    Tho  Division  of  tforke,  in  the  nature  of 
things,  had  contemplated  doing  raany  odds  on!  ends  of  work 
which  it  predicted  would  bo  required  by  the  Division  of 
Exhibit e,  and  for  which  it  was  thought  that  Division 
had  not  made  adequate  provision*    The  Division  of  forks, 
being  ooispooed  of  engineers,  always  had  in  mind  the 
necessity  of  providing  for  cuch  ae  the  unforeseen,  and 
for  this  reason  considered  po^eib ilities ,of  this  eort» 
At  it  developed  later,  the  various  departments  of  the 
Division  of  Exhibits  nado  d&aando  and  the  Division  of 
Works  found  it  neoeosary  to  &et  appropriations  for  a 
nunber  of  iteas  which  aado  it  evident  that  the  £us»b 
of  sons  $  300, 000  for  *:  loco  ligneous  and  Unappropriated  i" 
itens  was  not  far  from  ri£ht» 

further  eosmont  upon  the  general  estimates  ia 
not  essential,  as  elsewhere  in  this  report  will  be  given, 
as  near  as  it  is  practicable,  the  actual  construction 
coct,  of  tho  varioue  construction  items,  as  indicated 
by  the  records  of  the  Division  of  ^orke  contract  obliga- 
tions, iciecellanoous  and  force  isocount  expenditures* 
The  descriptive  matter  hereinafter  will  also  indicate 
what  was  actually  built  upon  the  Exposition  Grounds,  as 
contrasted  with  what  was  contemplated  frou  ti  «  to  tiot 
in  the  various  estimates. 
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CHAPTER  m, 
SIT:;  ASP  PLOCK  iJLAJ? 

Cite. 

tho  Exposition  iite  fronted  approximately 
north  on  r.an  yranoisco  Bay  and,  including  certain  water 
lots  and  unused  areao  available  within  the  Presidio, 
covered  a  total  area  of  about  635  acres.  Its  greatest 
length  of  two  and  one-half  mile©  was  In  an  east  and 
vest  direction,  and  of  thlot  two  nllea  <sras  water 
frontage.  naicinc  all  of  the  area  devoted  to  -xpoei- 
tion  purpoeee  aceeeible  by  land  or  by  water.  Relat- 
ive ly,  tho  topography  within  the  site  «aa  flH,  having 
but  a  gentle  fall  froa  its  southerly  boundary  to  the 
water  front.    Cuteido  tho  boundary  this  condition  did 
not  hold,  for  etocp  hllln  arose  around  three  cidass,  f r cm 
tho  heijjat*  of  vhich  the  Exposition  could  be  eeen  spread- 
ing out  below* 

Toward  and  aoroee  the  water  the  vie£  was  un- 
excelled.     The  Colden  Cete,  the  north  er<ore  of  ^an 
Jrancitico  ~ay»  including  ;  ount  raraalp&ie.  Ale  ttras  and 
Ant^l  X eland e,  were  in  ?lain  yI^?/  and  presemted  an 
interesting  ;>anor&?;a,  while  on  the  land  side  of  tho 
w«»t  wae  seen  the  thiokly  wooded  hill  slopes  of  the 
Preeidlo,  and  to  the  eouth  and  east  s  compact  and 
orderly  residence  section.    From  the  hi  lit?  above*  the 
carefully  ftudied  architectural  and  landscape  treatment 
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of  the  Exposition,  «et  In  such  a  frarae,  without  question 
presented  a  scene  of  groat  beauty* 

Acquisition  of  Fropprjty • 

A  vast  amount  of  work  was  performed  la  acquir- 
ing tho  property  whioh  comprised  the  ixposition  Grounds, 
a©  previously  explained,  the  lixporition  entered  into 
agreements  with  the  Federal  Covemnent  a©  to  the  area* 
in  ?ort  Hason  and  the  Presidio  whereby  this  land 
turned  over  to  the  Exposition  to  do  with  as  It  fit* 
provided  th'it  the  l^ind  should  bo  cleared  of  ail  buii'l- 
inge  and  restored  to  an  equivalent  original  condition 
at  the  olo?  e  of  the  /Exposition* 

Private  proporty  comprising  eighty- one  city 
blocks,  distributed  over  330  acres,  was  acquired  by 
lease  or  purchase.    This  work  sas  conscience  d  about 
February  1,  1312,  and  silently  more  than  a  year  later 
the  Kxpoaition  was  in  a  position  to  take  possession 
of  the  entire  area  required* 

The  bulk  of  the  private  property  waa  obtained 
by  lease  involving  the  payment  of  a  monthly  rental  and 
th«j  purchase  of  improvements  of  all  klnic,  ranging  frou 
a  5%>roow  apartment  house  to  a  fisherman's  shack,  in 
some  esses  the  real  estate  was  purchased  outright  by  the 
Exposition,  for  the  reason  that  it  »as  cheaper  to  buy  the 
land  than  to  rent  it,  end  that  tiie  outlay  represented  an 
ascot  which  could  later  bo  turned  to  recount*    in  a  few 
oases  proceedings  in  condemnation  became  necessary, 
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Jud^nent  boin£  obtained  in  every  ctso  for  a  suza  less 
than  tho  aaount  offered  by  th«  Exposition  in  amicable 
settlcaontt    Altogether,  soiae  175  different  owners  i*ere 
dealt  *ith,  r^ost  of  whom  were  founi  locally,  except  in 
t*o  eaajs,  when  it  became  necessary  to  send  representa- 
tives to  B«w  York, 

the  cost  and  obligations  inourred  to  the  open* 
ine  day  in  obtaining  all  this  prlvato  property  was,  in 
round  numbers,  ? 1 ,165,000  •    Rentals  absorbed  scree 
£302,000;    improvements,  leasehold  rights  and  good  vill 
of  bu«ineos  about  t 3 76, 000;    seventeen  parcels  of  land, 
or  12»2<S  acres  of  real  estate  were  purchased,  to  the 
Value  of  *  305,000;    and  Incidental  fend  &iecellanaouf* 
expenses,  ouch  a»  examination  of  titles,  is^al  procoessee, 
taxes  and  aoscesttouts,  amounted  to    40,00.5«    the  purchased 
land  *aa  largely  'that  of  the  Fulton  inglnssring  and  Ship 
Building  Cosspany,  an  old  established  *im  of  San  I'ranol&Qo; 
another  piece  was  a  portion  of  the  site  of  Festival  Hall, 
and  other  parcels  lay  in  the  Concessions  district  and  else- 
where*   The  salvage  value  of  this  rcrJL  estate  my  be 
conservatively  placed  at  the  aaaeunt  which  was  paid  for  it* 

Included- in  the  above  total  is  the  8. cm  of 
1133,000  which  *an  deposited  in  trust  to  guarantee  the 
performance  of  contracts  entered  into  srith  i>o  of  the 
larger  landholders,  and,  upon  fulfillment  of  ail  obliga- 
tions imposed,  this  deposit  will  be  returned  to  the* 

»his  allow*  for  certain  expenditures  which  arc  to  be 
made  after  tho  date  hereof* 
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Kxpoeltion  with  internet.    The  inproveiaenta  purchased 
were  told  for  a  total  of  £30,000  at  public  auction  ani 
private  sale,  the  latter  wethod  being  the  more  re&unara* 
tive,  and  the  amount  was  credited  to  the  i-ite  Fund,  which 
produced  the  not  ooet  above  noted.    Altogether  some  400 
buildinge  were  dioposod  of,  ro&ny  being  raoved  to  now 
locations  outside  the  Grounds,  and  others  crocked  and 
moved  a^ay  as  second  hand  tutorial. 

Among  "the  larger  property  holders  *n©y  be 
instanced  the  Pair  Rotate,  which  contributed  through 
Virginia  Vandorbilt  55  acres,  and  through  Theresa 
Celrlchs  16  scores.    The  Law  property  composed  31  acres 
arid  the  raoifio  Cae  am)  Sloe  trie  Co&pany  7f  acres. 
Thirteen  acres  of  the  cite  was  a  public  square,  and 
city  streets  within  the  cite  account  for  109  acres. 

Aside  frora  the  work  of  sieving  duelling  houses 
from  leased  and  purchased  land,  other  work  of  tnie 
character  done  after  construction  ooraraeneed  consisted 
of  removing  and  rc«8ftttin£  oil  tanks  in  the  Presidio, 
and  from  property  of  the  Pacific  Cae  and  electric  Com- 
pany*   Four  ^uartemaeter* t  warehouse*,  approximately 
60  feet  by  300  feet,  filled  with  stores,  were  recioYod 
and  reeet  in  new  position©  in  the  Presidio,    U&ny  other 
Government  structures  were  'rcoved  and  several  were  wrecked, 

kti  important  piece  of  work  in  this  direction 
was  the  moving  and  re-setting  of  the  #ort  i>oint  Life 
Caving  Station,  alon&  *ith  the  installation  of  a  new 
Steel  launchaay,  which  was  one  of  the  conditions  imposed 
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upon  the  Xxposltion  by  the  U.  &•  Life  oaring  ftervloe* 
This  work  cost  about  $19,000* 

itany  oxietlng  water  pipes,  gas  pipoe,  telephone 
and  electric  poles  of  local  public  service  corporations 
vera  removed  in  order  to  olcur  the  way  for  imposition 
construction.    One  notable  piece  of  work  in  this  line  was 
the  removal  of  an  11,000  volt  overhead  circuit  of  the 
Tierra  and  r>an  Pronciaeo  Fo^er  Cotopany.    This  was  placed 
underground  from  the  eteaa  station  of  this  company  aerobe 
Lobos  Park  to  Chestnut  ttreet  at  a  cost  of  something  over 
£16,000,  of  which  the  corporation  paid  £8,000. 

The  official  area  of  635  acres  and  the  character 
of  the  area  in  given  below s 


Vort  .vaeon  Mlitary  Keaerv&tioa  13  acres 

i'reaidio          *                 *         (uaed)  2bl  * 

Presidio          "                 •         (unused)  33  ■ 

Private  Property  and  City  Property  519  * 

Private  Property  outside  fence   11  * 

TOTAL  .  •  .  ♦  635  • 

;*he  distribution  was  as  follows: 

Amusement  Diet  riot,  known  as  the  "Sono"  70  acres 
Area  ocoupiod  by  lain  Exhibit  Palaces 

and  gardens  244  " 
Arua  allotted  to  the  Vavillonc  of  the  states 

and  Vorolgn  Governments  and  U«£>,Covt«  *1S0  * 

Aviation  Field,  iiueo  Track  and  r^rill  Ground  79  * 

Live  :-toefc  Exhibit  root  ion  33  * 

Railroad  Xeminals,  ^ocfcs  &  Fsrry  Blips  22  " 
Available?  Area  outside  of  Exposition  .  ite 

proper  for  stor^;©  or  other  purposes  11  * 
Hilly  Ground  in  the  Presidio  which  was 

available  but  not  utilised  36  * 


TOTAL  635 


a    Yho  U«  J?.,  Cove:rrai<3nt  did  not  erect  s.  pavilion. 
#    This  was  used  for  aute^obila  parking  stations  and 
for  street  railway  terminals* 
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Preliminary  rurvoye, 

during  the  early  part  of  1912  the  Civil 
Engineering  department  surveyed  the  entire  site  and  1 
land  adjacent  to  it,  to  determine  the  physical  character 
and  topography  of  tho  ground*    Froa  this  wae  laade  naps 
•homing  contours  at  one  foot  intervals,  covering  650 
acroo  of  land,  nore  or  less.    These  iriapo  were  carefully 
and  accurately  prepared ,  and  showed  not  only  the  top?* 
graphical  features,  but  all  the  existing  improvements  on 
the  Burffice,  overhead  and  underground,  together  ;<ith 
soundings  of  submerged  arc&e  within  the  site  and  adjacent 
to  tho  uhorct    All  subsequent  plans  wore  g&de  from  inform 
at  ion  obtained  a©  a  result  of  these  surveys  and  tgaps* 

pydraullo  #11 ls« 
Before  the  cejs^enccinent  of  construct  ion 
activities,  a  portion  of  the  private  and  city  property 
of  harbor  View  was  occupied  by  an  inland  basin  of  water 
12  feet  in  depth  to  the  &ud  at  iss&n  high  tide,  forced  by 
a  sea-wall  running  east  and  west  along  the  line  of  what 
be  cane  the  northern  boundary  of  the  grounds.      it  wa« 
necessary  to  fill  this  basiin  as  ??ell  an  the  low  land® 
lying  in  that  portion  of  the  Presidio  devoted  to  exposi- 
tion use,  and  this  was  done  hydr&ulically •  there  being 
1,300,100  cubic  yards  of  fill  put  in  the  basin,  which 
reclaimed  70  acres  of  private  and  city  property,  and 
360,525  oubio  yards  in  the  ireeidio,  reelaiaintS  hers  114 
aoree.    Twelve  acres  in  tSarbor  View  were  filled  by  r.eans 
of  ecrapern  and  dirt  trains*     *hs  aooocp^riyinr,  photograph* 
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taken  April  2,  of  19X2  end  1913,  eho*  the  eite  before 
and  after  the  filling*  respectively* 

Harbor  Vie*  material  wao  punped  from  depths 
of  30  to  50  feet  by  weans  of  a  standard  dredge #  assisted 
at  tiroes  by  a  second,  frora  poeitiona  300  feet  fro/a  the 
sea* trail,  through  pipes  varying  from  630  to  2000  feet  in 
length*    Tne  discharged  material  had  8  to  10  '  solid  mat* 
ter  end  that  left  In  the  fill  was  approximately  70  '  sand 
and  30,*  sea  Baud*  -  ?o  clearly  understand  thie  situation 
it  ie  neoees^ry  to  state  that  there  was  work  performed 
other  than  filling,  in  that  there  was  raaoved  froa  the 
basin  In  whicn  the  notorial  was  deposited  a  quantity  of 
tho  original  mud  which  lay  therein  at  the  tlia«i  opo ra- 
tions were  eomaonocd*    This  renoval  fr'ae  accomplished  by 
a  proper  placing  of  the  discharge  pipes  to  the  south  of 
the  basin,  so  that  the  incoming  sand  pushed  out  tho  slud&o 
Of  the  bottocs*    frequently  tho  material  going  out  throu&U 
the  discharge  eats  equalled  the  material  punped  in,  in* 
diontinc  a  cubs ti tut ion  of  material  at  sueh  times;  in 
other  words,  there  were  periods  of  pumping  without  any 
apparent  filling*    the  discharge  froa  tho  dredger  pipes 
was  carefully  investigated,  toete  bein&  conducted  during 
the  entire  pro£rees  of  tho  ^ork,  and  wnenever  the  die*, 
charge  contained  too  hl^h  a  percentage  of  mud  and  ellt, 
the  dredgers  were  noved  to  positions  in  the  Bay  where 
tho  sank*  oontained  mora  sand* 

further  expedients  to  cause  an  expulsion  of  as 
great  an  amount  of  nud  ae  was  possible  froa  the  original 
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bo t ton  of  the  basin  were  employed*      For  instance,  ct 
tine*  water  was  pimped  instead  of  sand  and  this  carried 
out  considerable  mud  in  solution  through  the  waste  gate* 
Occasional  difficulty  van  encountered  fron  wud  hardening 
at  the  gate  and  choking  it*  and  to  overcome  this,  dyna~ 
site  was  sonetimes  used  and  the  sludge  washed  out  vith 
fresh  water*    The  owners  of  the  t-iajor  portion  of  these 
lands  kept  a  representative  upon  the  work  at  all  tiraets, 
who,  upon  the  completion  of  the  work  expressed  hinoelf 
as  satisfied  with  the  re suite  attained* 

The  conditions  relative  to  tho  required  sand 
content,  alone  with  tha  hasard  oonnected  with  the  opera- 
tions of  the  dredger  in  positions  subject  to  atoms,  were 
factors  which  no  doubt  had  r.uch  to  do  with  establishing 
the  oontraet  price,  which  was  based  upon  a  sliding  scale 
of  froa  17vy  to  10/  per  cubic  yard  for  quantities  varying 
from  one  Billion  cubic  yards  or  lose  to  1,500,000  cubic 
yards  or  noro* 

The  fill  in  the  Presidio  was  vary  shallow  and 
did  not  exceed  6  foot  in  depth,     leather  conditions  under 
will  oh  tais  was  pulped  wero  even  sore  severe  than  those 
at  Harbor  View,  and  the  dredge  used  in  tfiis  case  was  & 
seagoing  boat  especially  equipped  to  resist  stores*  This 
work  *as  dons  under  another  contract  ar.i  the  material 
was  mostly  BJind,  with  a  slight  percentage  of  raud  and 
frequently  large  boulder*- ,  and  was  pulped  from  800  to 
1S>0Q  feet,  tha  dredger  standing  at  all  ti&ee  not  less 
than  300  feet  from  the  shore  line.    The  consideration 

•  65  • 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Divition  of  Work* 

under  thia  contract  was  22+G£  por  cubic  yard* 

It  was  recognized  that  there  would  be  eons 
settlement  of  the  harbor  View  fill,  but  the  only  ques* 
tlon  to  be  considered  In  this  connection  was  the  matter 
of  roadt  over  th3  filled  areas ,  elnoe  It  ha4  been  decide  1 
to  support  all  structure a  and  heavy  exhibit  palaces  by 
ncan*  of  piles*    The  settlement  curves  Indicated  a  gradual 
reduction  of  the  amount  of  subsidence  and  there  was  every 
reason  to  believe  no  serious  danger  wr.s  to  be  apprehended. 
Care  was  taken  in  the  design  of  se-^er,  water,  and  other 
conduits,  so  that  no  fear  of  damage  in  this  direotion 
vao  entertained* 

The  fills  proved  satisfactory  a©  the  installa- 
tion of  roads  and  gardens  and  the  work  of  pile  driving 
'and  construction  of  the  exhibit  palaeoe  took  place  ins* 
aodintely  upon  completion  thereof*  a  procedure  is 
unusual  in  the  case  of  many  new  filler*    Ths  Palaces  of 
Kins a,  Varied  Industries,  Transportation,  Manufactures 
and  a  portion  of  the  *"alitce  of  Agriculture  #ere  located 
on  the  reclaimed  area* 

The  cast  of  this  filling,  including  eoo?e  inc- 
dental  charges  was  ae  follows: 

Cubic  Yards       Acres  £oe£ 

Harbor  View  1,300,100  70  1216*000*00 

*roeidio  hands  506, $25  114  83,702*00 

Soil  Tests* 

Various  Invest igat lone  were  conducted  after  the 
filling*  at  or  near  various  building  sites  to  determine 
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the  character  of  the  foundation  which  would  be  required 
to  support  the  structures  of  the  Exposition  and  its 
participants*    The  oarrying  oapaclty  cf  the  soil  in  a 
number  of  places  was  tested  by  means  of  loaded  boxes; 
test  pllos  wore  driven  and  loaded  to  determine  the  prob* 
able  safe  carrying  capaoity  of  timber  piles;  boring© 
were  taken  in  the  natural  ground  and  in  the  filled  por- 
tion of  the  site  to  determine  the  character  of  the  strata 
beneath  the  surface*    Particular  attention  wan  directed 
to  this  work  and  the  results  attained  were  invaluable* 
ss  evidenced  by  the  fact  that  after  having  used  this  data 
in  the  design,  none  of  the  large  structures  suffered  in* 
Jury,  even  though  the  portion  of  eito  occupied  by  the 
fill  was  in  a  continual  state  of  suositfenoe  during  the 
life  of  the  Exposition*    This  feature  will  be  diceuesed 
at  length  in  another  portion  of  thin  report* 

Sea  * alls* 

An  old  sea  wall  across  harbor  View  Basin 
obviated  the  necessity  of  any  great  amount  of  work  of 
this  character;    hosrevor,  certain  repairs?  and  additions 
were  required*  and  here  and  there  oosne  minor  work  was 
done*  but  the  r.ajor  item  was  the  construction  of  a  rook 
soa  wall  or  breakwater  5^0  foot  in  length*  to  protect 
the  'exposition  ferry  slip  in  which  about  35*332  tons  of 
rock  were  used*    Other  work  of  this  n  -tare  was  the  Boat 
Harbor  breakwater  and  cortain  further  lap rov erne nte  in 
thic  connection*  ell  of  which  required  an  additional 
aaount  of  18*696  tons  of  rock*      All  of  this  rock  was 
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purchased  at  an  average  cost  of  about  11  a  ton,  or  a 
total  of  £44,423.60  for  the  44,078  tons.     It  should  be 
sectioned,  however,  that  In  connection  with  the  Boat 
Harbor  Contract  a  tiiaber  cribbing  and  &  rock  fill  were 
installed,  which  rock  ie  not  inoludod  in  the  figures 
above. 

To  protect  the  beach  line  near  tho  A,ife  having 
Station,  a  sheet  piling  bulkhead  was  installed.  Also 
an  ornamental  wooden  wf.ll  was  constructed  upon  the  sea 
wall  from  the  Ferry  Building  to  the  iioat  Harbor,  and 
from  the  Boat  Karbor  alone  the  beach  to  the  east  end 
of  the  Race  Track,    This  *all  was  thoroughly  anchored 
and  weighted  with  rock,  and  was  installed  to  serve  tho 
doubls  purpose  of  a  barrier  to  waves  which  at  tines 
were  hi£h  an  J  destructive,  and  an  architectural  feature 
to  enhance  the  north  front* 

ftlook  Plan, 

Kany  studies  -  ISO  taore  or  less  -  of  possible 
block  plana  were  prepared  in  the  dovntown  office  of  the 
division  of  worfca  late  in  1911  and  the  early  part  of  the 
following  year. These  were  executed  in  collaboration  with  the 
Architectural  Copies  ion  under  the  direction  of  the  director 
of  tforke,who  gave  considerable  attention  to  the  eubjeot.Theee 
plans  were  developed  along  various  Unas  and  block  plans  of 
othor  expositions  were  analysed  with  tho  view  of  arriving 
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at  the  advantages  ani  disadvantages  of  each*    Duo  con- 
sideration was  £lven  tho  queatlon  of  lan i  end  water 
transportation  for  ciatorlals  of  construction  and  pass* 
sneers*    Tide  ranges  and  prevailing  currents  wore  invest!* 
gated*  tut  of  particular  importance  in  the  ease  in  point 
was  tho  consideration  of  winds  and  fogs  which  prevail  in 
Can  Franclsoo*  and  no  loss  in  tho  particular  locality 
chosen  for  the  Exposition  eito#  which  bordered  the  Say 
of  Can  Francisco  at  no  great  distance  from  the  strait 
of  the  Golden  Gate* 

After  much  investigation  and  study  the  Court 
plan  was  proposed  by  one  of  tho  neiabers  of  the  Architec* 
turcl  Coitiffiission*  and  although  not  fully  developed  at 
the  ti.T.e9  it  was  generally  conceded  th^t  this  plan  &ore 
nearly  answered  all  tho  requirements  and  satisfied  the 
looal  needs  perhaps  better  than  any  othor©      This  con- 
clusion was  also  reached  by  the  Commission*  for  they 
formally  adopted  the  plan  at  their  initial  costing  in 
February,  1912.    However*  before  tho  Exposition  actually 
eoranitted  itself  to  triis  scherse  by  physical  construction 
in  accordance  therewith* -cany  adjustments  and  changes 
took  place  relative  to  the  area  requirement**;    for  this 
phase  played  an  important  pirt  in  the  question  of  cost* 
Several  raodifi  cations  */er«  mode  ani  later  on  tho  Art 
Gallery  was  changed  to  a  curved  plan  as  distinguished 
froa  the  rectangular  one  originally  contemplated*  further* 
the  finished  grades  to  be  used  for  this  plan  did  not 
receive  mature  consideration  until  late  in  191?.,  at  which 

ft 
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tine  the  Chief  of  Construction,  to  expedite  the  actual 
physical  work  upon  the  grounds,  determined  certain 
elevations  for  streets  and  building  f loors, which,  were 
agreed  to  by  the  architect s*    ether  points  in  connection 
with  th>9  plan  will  be  hereinafter  given* 

Ko  particular  difficulty  wr4e  encountered  in 
the  solution  of  the    look  Plnn  problem  as  far  as  the 
site  topography  wae  concerned* 

The  principal  consideration  which  presented 
ltsolf  itiio  the  division  of  the  area  available  into  the 
nocoaeary  Kxpoeition  elcnents*    An  Exposition  muot  pro* 
vide  sections  for:    (1)  Exhibit  Palaces,  (£}  £  tate 
Pavilion*,  (3)  Foreign  x'avilione,  (4)  Amusement  Concern* 
sions,  (5)  -tock  Exhibit,  (6)  Athletic  Fields,  or  other 
elements  as  may  bo  determined  by  the  character  of  the 
display  to  be  ;cado» 

In  the  ease  under  consideration,  iho  aren  re- 
quirements and  the  relative  importance  of  each  element 
predetermined  the  contra!  portion  of  the  site  as  the 
district  for  tho  Exhibit  l:alacee»    it  was  natural  after 
this  to  settle  upon  tue  eastern  portion  of  the  area  to 
be  devoted  to  the  Amusement  Concceeion^,  largely  on 
account  of  tho  fact  that  it  ^ould  bo  in  close   >rox i'ity 
to  Van  noos  Avenue,  one  of  the  City1!*  b«st  arteries  for 
traffic  to  the  Grounds.    The  i'resldio  bein£,  Oovernr*ont 
territory ,  the  assumption  was  made  that  this  portion 
would  offer  the  laost  logical  area  for  the  United  states 
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isviiion  (x)«    It  was  then  desirable  and  proper  to  locate 
the  fctates  and  foreign  Governments  in  relation  thereto* 
Farther  west  were  located  the  -took  Exhibit ,  Kaoe  Track, 
Drill  Grounds  and  Athletic  and  ?ola  Field* 

In  sun. .aria ins,  it  may  be  said  that  there  was 
produoed  a  plan  which  was  adap>ed  to  the  local  needs 
and  which  was  at  onoe  novel  oni  original  in  -xpo&i tiona, 
particularly  the  Court  plan  for  the  lain  Croup,  which 
solved  all  the  problem*  involved,    the  plan  finally 
accepted  by  the  -ioard  of  .Directors  was  a  compound  of 
good  idea*  from  various  souroop.    Cli?nate  and  traffic 
were  considered  ae  oonditione  of  the  problen,  the  Courts 
and  the  short  distances  between  buildings  beini;  the 
respective  outcomes* 

The  k'ain  Croup  of  Exposition  lalaces,  covering 
approximately  46.3  acres,  while  not  under  one  roof*  gave 
the  general  iapreooion  of  being  one  building  yith  several 
uncovered  eourte*    Cn  the  nain  axis  (running  north  to 
uouth)  were  the  lain  .ntrance,  the  Great  Tower  and  the 
Court  of  the  Universe.    The  transverse  axis  which  termi- 
nated in  the  flrinkiri£  machinery  and  Fine  Arte  Palaces  on 
the  east  and  vest  respectively ,  passed  through  two  sub- 
ordinate but  none  the  less  inportant  Courts,  i.e.,  the 
Court  of  Abundance  an'l  the  Court  of  the  l  our  i  eaoane. 
The  Imposition  block  plan  is  eho^n  herewith. 

As  laid  out,  the  principal  entrance  vas  at 
Beott  street,  with  subordinate  entrances  at  Fillmore  and 

(k)    This  was  never  realised. 
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Baker  MrcetB.  In  the  Freoidio  section  and  at  L&guna 
Street  on  tho  north*    Tho  Anu^onjont  Concessions  were 
entered  directly  from  Van  Hoots  Avenue*    The  prlnolpal 
vator  entrance  was  at  the  Ferry  r  lip  and  it  is  here 
that  ingress  was  cade  by  noot  of  the  visitors  fro-a  the 
:-:n*t  Bey  Cities •    Fas sender n  in  small  boats  wore  ad* 
nit ted  at  the  Boat  Harbor* 

South  of  tho  Vain  Croup  were  located  the  South 
Cordons*  each  end  of  which  «as  accented  in  a  fitting 
Banner,  Fostival  liall  being  at  its  eastern,  and  the 
i'alaco  of  iiorticultur©  at  its  western  extremity* 

North  of  the  iain  Group  was  the  iseplan&de  or 
Carina,  and  the  I;orth  Gardens,  *lth  the  Perry  Slip  and 

atc-r  Front  Entrance  at  the  eastern  end.    At  the  western 
end  wee  seen  tho  Boat  harbor,  which  was  devolopsd  as  such 
from  a  natural  indentation  of  the  shore  line* 

The  Avenue s  or  thorou&hf ares  surrounding  the 
Kaln  Croup  wero  broad  and  straight,         were  attractively 
bordered  with  foliage,  which  enhanced  the  bo&uty  of  tho 
buildings*    The  roads  in  the  r>tates  and  Foreign  Jlntricte 
were  laid  out  to  conforza  to  the  topography  and  site 
boundaries  of  th-it  section* 

Ao  has  been  stated .above*  the  rite  throughout 
was  generally  flat,  but  there  *ere  slight  elevations 
here  and  there  which  wero  overcome  *?ith  very  easy  grades. 
The  pronounced  elevations  occurred  in  the  extreme  easterly 
end  of  the  AmuReaent  Concessions  and  in  ths  southerly  end 
of  the  Foreign  Pavilions  section*     The  greatest  ran-;e  of 
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elevation  was  about  62  feet,  the  extreme  easterly  end  of 
the  Conoeeelone  Heotlon  being  elevation  <V30  feot  and  the 
water  front  generally  -2  feet#  referred  to  San  Vr&noi  f«o 
bate* 

Ae  a  layout  it  is  thought  that  there  was  pre* 
tented  an  extremely  attraotlvo  and  practiaal  plan*  H 
Day  be  said  that  tho  '  ain  Croup  was  essentially  »ot  with* 
in  a  garden,  with  lte  own  area  broken  up  to  afford  the 
interior  Court a,  "which  in  themselves  wore  features  of 
great  beauty*    The  Courte  were  provided  v?ith  sheets  of 
water  which  ref elect© 5  tho  gardens  and  the  architecture 
in  a  pleasing  manner* 

From  an  internal  traffic  standpoint,  the  ?lr«.n 
was  unquestionably  a  happy  solution  of  the  Exposition 
problem  in  that  the  distances  to  be  traveled  s?sre  reduced 
to  a  ninliaucu    In  past  impositions  tho  distances  between 
buildings  were  much  greater,  which  resulted  in  saany  weary 
visitors*    As  a  cener-Al  et^tonent,  it  say  be  said  th^t 
in  other  large  Kxp05?itions  the  main  exhibit  palaces  were 
froia  300  to  400  feot  apart,  while  in  the  Exposition 
unaor  discussion  this  was  reduced  to  150  feet.  The 
attendant  fire  risk,  as  elsewhere  noted  in  ty  is  report 
was  eared  for  in  various  ways* 

The  table  following  indicates  the  £ros«  and 
net  exhibit  areas  which  were  sotually  provided  in  the 
various  exhibit  palaces* 
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Groan  Aroa    2Het  Area  ji'er- 

18 quaro  Feet  2' Q«  >~U  >Oent 


yine  Arte 


Fin'j  Arte  Annex 


Agriculture 


ducation 


V 


ar.uf  ao tares 


V&rie<l  Industries 


-uiboral  Arte 


\  inc?!  4  !  et^llur* 


rranu^ortation 

otor  i'rariopor- 
-  ,  tat  I  n n 


I 

126,208        :  113,610    I  90 

I  5 

t  t 

I  S 

I  I 

t  I 

s  : 

i  t 

 %  ; 


♦  : 

!2,350        :  21,535  296t5 

l  i 

I  2 

I  I 

i  J 

  j   : 


236,752        :  160,193  267*5 


328,413        :  £27,312  2C3*2 

 1    „  t 


I  I 

205,127        2  123,527  263.0 
t  I 


234,481        I  164,420  :70.0 

    l_     I 

I  ; 
219,453        2  152,909  2S3.7 

:  t 


:  : 

251, £69        2  170,432  267*5 
2  2 


369,662        2  240,359    2  67.0 


252*613        2  175,168    2  69*5 

•  * 

•  •  1 

:  ~  t 

314,345        2  174,609    2  55.0 
2  2 
2  2 
73.358  x     2  2 


Kenarke 


Does  not  inolu*2e 
Kotunda  of  15374 
l<l»rt.  nor  col- 
onnade of  6824 
Sq»£t*  114  gal* 
leriee  with  pic* 
tur©  hanging 
opaee  of  142,000 


Area  of  two 
etorieo.iietur© 
26  galleries 
j?ith  picture 
hringing  ©pace  of 
2720QT   cj,:.  t« 


2Z48  Linear  of 
track  used 


<   iiOt  included  in  totals* 
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Build lag 

jGroge  Area 

1  Square  h<sv.% 

2  Net  Area 

."q.n.  

2  for  2  lioK&rico 
2Ccnt J 

horticulture 

2  234,406 

2  114,035 

2  2 

:47»5: -estern  portion 
t       2104500  Sq,yt^aln 

1  2^oiao  portion 

t        234,560  &q«?t«  He* 
S        2rc&Inin£  portion 

2  294,876  &q«Ft»Boiler 
2        2 House  550  F.Q«5ft« 

California 

I  152,368 

j 

• 
• 

2  104,064 

j 

J  

2  2 

2  71. 5:  In  fviiition  to  arsa 
2        I  given  the  adtiinietra* 
S        Stive  and  social  esc* 
2        2tion  covered  fJ0,0GO 
2       2sq*ft*  on  first 
2        2 floor  and  70,000  sq. 
2        2  ft*  on  eeconi  floor 
2        2»ith  a  further  area 
2        2 of  33,000  eq*ft.of 

1  t  off  if*  s  ftntirtft  in 

2  2 balcony  around  the 
I        » Exhibit  Section 

Total  Square 
Feet 

2,947,433 

1,950,226 

66,47 

Acres 

67,66 

44,97 

66,47 

elevations* 

After  the  major  conclu&i  one  had  beon  reached  conosriv 
ing  the  iilock  Plan  of  the  Exposition,  nnl  the  finished  elevs- 
j  tions  established,  the  Civil  Engineering  Department  lnid  out 
j  upon  the  grounds  all  of  the  established  lines  and  elevations 
tor  the  various  elements*    Cff icial  City  street  linaa  and 
•levations  were  used  throughout  the  site  as  a  basis  for  the 
imposition's  surveys*    Ho  particular  attempt  ^as  aade  to 
continue  the  City  streets'  eg  avenues  through  tao  site,  except 
in  the  caeca  of  iia.fcr,  »  eott  and  Fillmore  fitreet^,  and  these 
I  avenues,  with  the  exception  of  ?cott  street,  -sorts  not  exactly 
centered  on  City  Streets*    ths  ccneral  elevation  of  the 

1 
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Exposition  site  was  established  as  lo?  as  possible,  in 
order  to  avoid  excessive  ooat  of  filling*    Close  adher* 
anoe  to  street  grades  was  maintained  along  Chestnut 
Street  and  Von  Xicso  Avenue,  in  order  to  effect  the 
necessary  transition  into  the  ground©* 

Exposition  road  elevations  vero  established 
through  the  Concessions  district,  practically  at  the 
elevation  of  existing  surfaces  at  the  tiiue  of  the  eo--> 
monoenent  of  operations*    Elevations  in  that  portion 
occupied  by  Exhibit  Palaces  wore  established  on  a  basis 
of  having  the  floor  of  the    ain  Group  of  Exposition 
Palaces  at  +4£»  this  elevation  having  been  decided  as 
that  which  would  aoconmiodate  itsolf  bast  to  the  higher 
elevation  of  the  Avenua  of  Palms  and  rather  low  ground 
along  the  Esplanade*    The  avenues  through  the  >ain  Group 
in  a  north  and  south  direction  were  brought  to  grade 
with  material  borrowed  frosa  under  the  prospective  build*  . 
inge;    in  general  these  borrow  pits  wore  excavated  to 
about  •S,    The  central  avenue  in  the  east  and  west  dir» 
cot ion  and  the  three  courts  word  established  at  various 
elevations  to  meet  the  architectural  requirements* 

In  general*  the  elevations  of  the  roads  in  the 
northerly  part  of  the  States  sitea  and  western  end  of 
the  Grounds  conformed  closely  to  the  elevations  cf  the 
completed  fill,  that  is,  about  the  olevation  of  -2.  Heads 
in  the  Foreign  sites  were  placed  at  elevations  waioh 
would  cause  as  little  out  as  possible,  and  were,  general- 
ly speaking,  the  only  roads  which  required  cutting  to 
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any  extent. 

In  all  work  of  the  imposition,  the  Can  Franc i boo 
City  datioa  piano  was  taken  as  sero  for  elevation**  This 
datua  is  11*760  foot  above  nean  lo.v  water,  the  datura  of 
the  U.  £♦  C,  &  G*  E*,  the  U*  £>•  Amy  isnglnoera  and  the 
California  Dtato  Harbor  Conniasion*    I'uca  of  the  ground 
vae  below  City  d&turs,  so  it  wag  necessary  in  almost  all 
worlc  of  grading,  building.  so*or,  water  and  other  con- 
struction, to  deal  with  positive  and  negative  elevations, 

yroci  data  collected  at  the  i'reeidio  covering 
the  tine  interval  1997  •  1907,  tho  elevations  in  feet  of 
different  tido  stages  below  City  datusi  wore  as  follows: 


Juowest  tile  obcorvod  14*350 

U,f.,0,  &  G,G.  Zero  ll«7G3 

&ean  of  all  low  7*rat&r»  10*624 

i-ean  of  all  hi£h  'waters  6*624 

Lean  sea  level  t  J*  :*c*  ero}  8*666 

Highest  tide  observed  v*6G0 


Grading* 

iractioally  the  entire  area  of  tho  ^xpo^itioa 
site  required  a  certain  amount  of  grading  to  produce  the 
finished  surfaces  adapted  to  answer  tho  various  rsquirs- 
dents*    &oet  of  thia  voric  waa  li^t  cut  and  fill,  making 
it  difficult  to  specify  all  of  the  work  for  ths  ^urposo 
of  grading  contracts*    Jt  ^as  therefore  2eolded  to  aire 
auinals  and  equipment,  and  to  eaploy  teamsters  and  labor* 
era  to  do  the  greater  pr.rt  of  this  particular  work  through 
the  office  of  one  general  grading  contractor*      To  this 
end  competitive  bids  wsro  eolicitod  for  tho  furnishing  of 
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teams,  men  and  equipment*     The  result  was  contract 
2io,  IB  with  Palner,  WoBryde  &  (iuayle,  which  contract 
was  renewed  throe  tinea,  one  of  the  renewals  tacoelnj 
Contraot  Ko#  256*      The  total  amount  of  the  cr.idiri;j  dona 
under  these  four  eontraots  was  about  47t>,000  cubic  yards 
at  an  averse o  cost  of  about  36 ,8jf  par  cubic  yard*  ^l9c» 
where  heroin  aro  given  tho  prlooo  paid  for  toana,  aon 
and  equlpciont  under  theoe  contracts*      Tho  grading  done 
by  limited  oontr  cto  mounted  to  about  131,000  cubic 
yards  at  an  average  unit  price  of  33,6/» 

A  ruscnary  of  tho  cubic  yards  of  earth  if*oved 
on  tho  Exposition  Site,  1?  as  follows; 

plaited  Contracts, 
Contracts*      Building  Hi  tee  CyuYds  _  ,if  Cost  

9e#  14         £aehlnery  Kail      44,891  $  17,956 

•  27         Automobile  Bldg.  30,332  12,133 

•  30         Liberal  Arts       _55t4C4  13j,RlL. 


Xotal  ,130,787  443,904 

Teaming  Contracts, 

I«os,l0         General  Grading 
&  35     Roadway 9 .Courts 

&  Gardens, ... •«  295,000 

exhibit  iiuiid- 

in£3  fi  "Terraces  35,000 
exposition  Termi- 
nal ftailwey  ••••  20,000 
S  xpooition  ftaee 
a  r C-k«  •»•••*•»••  47 , 000 
>'in#  Arte  «'ool, 
tunic  Concouree 
ft.  inside  Jnn, 47,000 
Uirc.Grading  for- 
ering  changes  and 
additions  in 
Courts  .r3  Gardeno  31,000 

475,000    174.986, 

Other  chargse  *  3,910 

TOTAL  U  37.1,?)6G3,7S?  r?24,600. 
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CHAPTER  IV  ♦ 

ft 

To  provide  the  best  in  Exposition  Architecture, 
the  fsanage&ient  adopted  &  broad  policy  vsith  regard  to  the 
appointment  of  architects,  in  that,  the  selection  of  the 
neoessary  artistic  talent  for  the  entire  matter  v/ae  loft 
largely  to  the  representative  architect*  of  San  Fran- 
cisco*   Late  in  1911,  shortly  after  the  appointment 
of  tha  Director  of  #ork«t  the  local  chapter  of  the 
American  Institute  of  Architects  was  asked  to  suteiit  a 
list  of  naraos  of  t#alve  of  its  fneribors ,  from  which  the 
Exposition  apyointed  five  to  act,  under  certain  condi» 
tions,  as  an  Architectural  Council*    -hortly  after  the 
creation  of  this  Council,  for  reasons  of  their  own, 
three  of  its  meaibor»?  decided  ta^t  tiiey  could  not  corn* 
tinue  to  servo  fartner  and  resigned*    The  two  who 
regained  along  with  a  ne<#  sienbar  selected  f roa  f  an 
Ir&ncisco,  continued  the  Council,  after  which  tho 
Architectural  Ccnvisaion  *^ao  created  as  described  in 
the  roaarka  on  organisation. 

In  December,  1911,  very  general  architectural 
ideas  wore  approved  and  adopted*    Murine  the  early  p^rt 
of  1912,  a&ny  etudieo  wore  raade  in  order  to  arrive  at 
an  architectural  schesae  taking  into  consideration  the 
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exhibit  area  requirements,  the  money  in  hand  and  the 
artistio  possibilities.    In  February,  1912,  a  plan  was 
adopted  by  the  Architectural  Commission ,  and  the  part 
that  color  and  decoration,  sculpture  and  landscape  work 
were  to  play  In  the  scheme  was  discussed;     following  thie, 
the  various  members  of  the  Architectural  Commission,  with 
other  architects  appointed  as  associates  were  assigned 
the  particular  parts  of  the  work  which  they  were  to  de~ 
sign*     In  .conformity  with  this,  at  a  second  meeting  of 
the  architects  in  August,  1912,  preliminary  designs 
were  submitted  and  criticised  and  necessary  changes 
made,  in  order  that  all  work  might  be  brought  into 
harmonious  relation. 

Throughout  the  balance  of  the  year  further 
detail  studies  were  nade  and  eohemes  adopted  for  Color, 
Sculpture,  Gardening  and  Illumination,  with  due  regard 
to  making  all  these  branches  of  work  bear  a  proper 
relation,  each  to  the  other,  along  with  the  enhancement 
of  each  by  mean?  of  the  rcerits  of  the  others  in  success- 
ful combination. 

Architectural  studies,  together  with  the  de- 
signs of  the  Color  and  the  Sculpture  Departments,  as  well 
as  ideas  for  the  plastic  scheme,  were  submitted  and  all 
generally  adopted  at  a  final  meeting  in  December  of  the 
same  year,  shortly  after  which  they  were  approved  by 
the  board  of  Directors. 
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As  a  result*  tho  architecture  of  the  Exposition 
buildings,  enhanced  by  color  end  sculpture  decorations , 
fenced  a  harmonious  composition  with  the  component  parts 
varying  to  some  extent  to  Record  with  the  individuality 
of  the  designer.    Thus,  the  jaonotony  whioh  t?ould  have 
arisen  by  too  rigid  adherence  to  set  forms  of  Architec- 
tural ex^revsion  was  avoided t  but  due  consideration  was 
given  to  the  proper  relation  between  adjacent  and  attached 
structurcor    The  "ain  Group*  as  a  whole,  ^as  peculiarly 
susceptible  to  extensive  and  varied  architectural  treat- 
ment . 

Unlike  other  Expositions,  this  Exposition  did 
not  commission  tho  architect  to  prepare  complete  building 
plane.    Tho  structural  feature®  of  the  buildings  alon£ 
with  all  utilitarian  considerations  were  designed  by  the 
^n&inegra,  the  Architects'  function  beinc  to  dosigh  the 
satire  architectural  appearance  of  ths  *&lla,  court. % 
done**,  roofe  and  turrets,      Xo  better  illustrate  this,  it 
will  Lo  necessary  to  explain  tuat  the  architectural  work 
of  the  entire  exterior  ^all  find  roof  of  the  !  ain  Group 
was  put  in  the  hands  of  one -arc -i tcot ,  srhile  others  #ere 
selected  to  design  the  tf&e&des  of  the  ?"ourtt4.      By  an 
inspection  of  tho  plan  it  can  be  seen  that  a  -ourt  was 
adjacent  to  t^o  or  four  buildings*    An  entire  Court  va* 
oon&idered  a  decorative  feature  in  itrelf ,  and  in  all 
caoes  was  completely  designed  by  one  architect  or  fira  of 
Arehl toots*  producing  thereby  a  perfect  unit.      &hers  the 
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work  of  one  architect  or  firm  of  archi toots  adjoined 
that  of  another,  a  transition  v/as  accomplished  by  inter- 
mediate architectural  treatment. 

All  architectural  features  outside  of  the  ,  Bin 
Croup  were  of  course  cared  for  In  the  usual  manner,  and 
the  facades  of  each  Individual  building  were  completely 
designed  by  one  archi teot  or  firm  of  architects*  The 
principal  structures  under  thin  scheme  vrill  be  seen  from 
the  pl*n  to  be  the  Talace  of  Machinery,  S'estival  hall, 
the  Pal*ee-o  of  horticulture  and  of  Fine  Arts,  and  the 
California  &ulldln£» 

A  brief  description  of  the  various  divisions-  of 
the  >  ain  Croup  and  those  out aide  of  the  Lain  -.roup  will 
probably  be  of  interest* 

The  lain  Croup  cowpriBcd  the  following  elc;ht 
Kxhiblt  Palaces:    Education  and  Social  --conory,  Food 
Products,  Agriculture,  Libera  Arte,  Manufactures,  Trans- 
portation, Mne*j  and  Metallurgy  and  Varied  industries, 
having  an  an  integral  part  of  it a  design,  the  To^er  of 
Jewels,  and  the  Court  of  the  Universe,  the  Court  of  the 
Pour  f/easone,  the  Court  of  £al&e  and  the  Court  of  Flowera* 

Three  interior  courts  with  their  extensions 
vere  developed  longitudinally  north  and  south  in  oueh 
manner  ae  to  produce  a  maximum  diversity  of  effect  and  to 
afford  the  greatPPt  sheltered  areas.    These  courts  wore 
interconnected  cast  arvJ  west  and  oponed  to  the  et^lanadfi 
on  the  north,  while  the  two  smaller  or  South  Courts 
(wfiich  wore  extensions  of  the  /.s»at  ana  *©et  Courts)  opened 

•  82  . 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Divition  of  Work* 

onto  the  -outh  Gardens  and  became  virtually  extensions 
thereof* 

The  Court  of  ths  universe,  approximately  550 
feet  vide  by  740  feet  long,  without  extensions,  resembled 
■oragwhat  in  size  and  shape,  the  great  plaza  approaching 
the  Church  of  <  ti  ieter  at  Ho  «•    On  the  east  and  west 
axes  of  the  carved  colonnades  were  the  Triumphal  Arches, 
IbO  feet  high  to  baoe  of  sculpture,  being  larger  thajs 
the  Arc  do  Trionphe  at  Paris*    Above  these  arches  wers 
masses  of  sculpture  rising  forty* two  feet  hi^er* 

The  east  arch,  called  the  Arch  of  the  Hieing 
Cun,  led  to  the  Court  of  Abundance,  and  was  crowned  by 
a  croup  of  sculpture  symbolising  the  Orient*    The  Western 
arch  (Aroh  of  the  Hotting  fun),  which  foraed  the  entrance 
to  the  Court  of  the  Sour  Seasons,  was  of  equal  sise,  and 
surmounted  by  sculpture  representing  the  Occident*  These 
great  arohes  exemplified  the  thetae  of  the  eeaposi  tion- 
tho  nee  ting  of  the  &aet  and  the  Vest  in  the  Panama  Canal* 

At  the  intersection  of  the  axis  of  the  Court  of 
the  Universe  and  the  Esplanade  was  cantered  the  Column  of 
Progrcos,  a  sculptured  shaft  approxiimtely  fifteen  feet 
in  diameter,  rising  frosa  a  base  twenty-four  fe*it  square 
and  thirty  feet  high;     this  shaft  was  surmounted  by  a 
sculpture  "The  Adventurous  Bowman*,  one  of  the  most  dar* 
inc  and  orodltable  features  of  the  .Exposition,  the  whole 
towering  to  a  height  of  one  hundred  and  eighty-eight  feet* 

Cn  the  f-outh,  the  Court  of  the  universe  wa« 
dominated  by  the  great  Vover  which  accented  the  central 
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entranoo  to  tho  &ain  Croup  of  eieht  palaces*  This 
structure  was  435  feet  high  to  top  of  glob®,  a  pyramidal 
eass  richly  sculptured,  starting  from  a  base  125  foci 
square  through  which  passed  a  vaulted  opening  60  feet 
wide  and  110  foot  high,  with  an  interior  vault  ?2'6*  x 

lice*. 

Tho  60-foot  classic  order  used  in  the  Court  of 
tho  Universo  was  Corinthian,  tho  colunws  baln^  doubled 
transvorsoly*    The  detail**  .sere  Italian  i;enai*e&noe  *ith 
a  suggestion  of  Byzantine  influence,  but  the  idea  for  the 
j.aet  end  s^ect  entrances  was  no  doubt  inspired  ty  tho 
fionan  Triumphal  Arch?*?. 

Honan  Jonio,  modified  with  a  touch  of  modem 
detail,  characterised  tho  8ourt  of  the  lour  reasons* 
Thin  Court  was  340  feat  square  and  was  open  at  the  north 
to  the  i3ay  of  San  Francisco  by  way  of  a  colonnaded 
aveunc  472  fect  long  end  171  feet  wide,    through  a  passage 
in  a  great  niche  or  half  doEie  at  tho  south  it  opened  into 
the  Court  of  Paine*    In  each  of  the  four  corners  of  this 
Court,  behind  a  screen  of  columns,  wao  a  nieho  containing 
a  fountain  and  etatuary  ayabolin  of  one  of  the  ?our 
Seasons*    As  noted  elsewhere,  tnore  were  imiral  paintings 
behind  tho  colonnade,  expressive  of  the  theise  of  the 
Court* 

The  Court  of  Abundance.'  ,  symmetrical  with  and 

I  Architect «j  and  iculptors  preferred  to  call  this  the 
Court  of  Agee* 
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similar  in  size  to  the  Court  of  Four  Beasono,  was  unique 
in  ito  eonooptlon  and  in  it©  architectural  effect.  An 
arcade  encircled  the  Court  which  was  dominated  by  a  Tower 
at  the  north  central  position,  and  adjacent  to  the  Borth 
Avenue  of  the  Court*    This  Tower,  rich  in  sculptured 
groups,  was  said  by  tho  Arohitoct  to  represent  tha 
suoceosivs  stages  in  the  hies  of  Civilization*    It  .tas 
219  foot  hi^h  at  the  Jiorth  entrance  to  the  Court  and 
was  called  tho  Orcan  Tower,  the  original  idea  being,  if 
tho  funds  hold  out,  to  install  in  it  a  pips  organ  with 
e  cho  organs  in  t^o  snail*  r  to. vers  at  the  south  corners, 
these  organs  to  furnish  nusic  for  the  great  aan^erfests 
and  Choral  festivals  to  be  held  upon  tho  floor  of  the 
Court*    The  organs,  as  well  as*  the  two  eeho  tosera  and 
a  cascade  in  front  of  tho  Organ  ¥ower#  which  was  to  t© 
snrlchsd  with  various  forss  of  conventionalised  coa 
life,  and  intended  by  the  Architect  to  represent  th& 
iystery  of  ^ater,  and  other, thin&«9  were  left  out  to 
re  luce  tho  oo-t* 

-hilo  not  having  been  studied  frarr,  any  period 
or  otyle,  the  architecture  of  this  court  was  su£ restive  CT 
various  influences*    "In  pltn  it  is  an  r^ul-r  ani  formal 
as  a  plan  of  the  late  P.enaiaaauc^,  but  tho  ^cnor^.l  aspect 
is  Spanish,  with  a  certain  i>othic  quality  catsed  by  the 
direction  of  the  lines*    Throughout  tho  whole,  alas,  wae 
traced  a  etr^in  of  Orientalise,  skillfully  blended  to 
oreate  a  festive  character."      The  repetition  of  the 
ornament  aril  the  arrangement  of  the  highly  d&ooratsd 
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surfaces  «»ade  the  vholo  exceptionally  appropriate  for 
execution  in  plajtio  materials* 

Two  Couth  Courts  called  the  Court  of  Pains 
and  the  Court  of  flower*  vera  extenoions  of  the  Court  of 
Jfour  reasons  and  the  Court  of  Abundance,  respectively* 
They  were  rendered  in  the  Italian  nenaisBance*  Although 
ei  Mil  .r  in  plan,  they  were  quite  different  in  detail*  A 
colonnade  with  an  attic  treatment  above  constituted  the 
facade  of* each  oourt*    The  colonnadea  were  -stopped  at 
the  south  by  torers  33  feet  square  rininr;  to  a  height 
of  190  feet  in  the  Court  of  rains  and  204  feet  in  the 
Court  of  Flo*/era* 

The  total  length  of  the  I ain  Croup,  in  »n  eaot 
and  708 t  direction,  wac  2756  feet,  and  the  total  length 
in  a  north  and  s»outh  direction,  at  tho  west  end  v«-as  1235 
feet  and  at  the  oaat  end,  1250  feet*    Tho  principal  feat* 
uree  of  the  plan  of  this  group  of  palace,  in  addition 
to  the  Courts  and  lover  of  Jewels,  wore  the  longitudinal 
and  transverse  aisles  and  clerestories  in  each  pala-ce  of 
the  &roup,    A  dome  was  the  central  and  dominant  factor 
and  was  loo  ate  d  at  the*  Intersection  of  tries©  aisle.***  The 
Aisles  in  both  directions  had  arched  trusses  which  term* 
inated  at  the  dotne* 

In  nil  work  of  the  ocope  and  ch&raotor  of  that 
of  .;xpoeitlons5,  there  is  one  type  of  -rohitecture  *hieh 
porh&pa  doain&to*  the  picture  and  by  wdch  it  sill  be 
retteabered*    Here  this  condition  was  found  in  the  rain 
Group  with  the  repetition  of  donee  and  el© re 'lories  and 
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in  •insularly  pure  architectural  quality  which  psrvadod 
the  outnido  trolls*    Tho  north  and  south  walls  ml^ht  be 
said  to  hare  had  e>  liberal  treatment  of  tho  Vlateresque" 
(Epanish  Architecture  of  the  early  Kermis sane©,  1500  to 
1556 i  and  so  called  because  of  its  likeness  to  the  work 
of  rilvorc  <ithe) ,  with  the  east  wall  after  the  Italian 
nersaiecance,  while  the  west  was  purely  Romwn;    the  latter 
was  featured  by  t^o  ir>.ense  half  domes;    the  former, 
imraoniainG  with  th<i  r.achinery  Palrxoe,  served  also  as  a 
transition  to  tho  i'latereeque*    All  ornament  and  enrich- 
ment wae  chiefly  concentrated  around  the  doore,  windows 
aid  entrances j    generally,  however ,  the  appearance  pre* 
sonted  was  one  of  a  flat  wall  of  travertine,  relieved 
with  tress  and  onruhbery  between  tiie  enriched  portions* 
The  parapet  of  the  main  wall  was  crowned  with  Spanish 
tile,  as  tho  architect  was  no  doubt  influenced  by  the 
adobe  *alle  of  California  Mieeione,  wnich  were  so  roofed. 
In  face,  tho  aain  exterior  walls  of  the  * ain  Group  cy- 
pres eed  the  idea  of  a  walled  city,  the  schesse  being  taken 
from  the  cp&nj eh  mission  work,  where  thrt  fathers  had  en~ 
clo?ed  their  buildings  with  a  pl^in  wall  for  defense. 

Decorative  columns  were  applied  in  front  of 
the  interior  walls  of  the  four  niddlo  buildings  of  the 
£roup  along  the  avenue  connecting  the  Court  of  the  Uni* 
verso  with  the  ;"aet  a-sd  >est  Courts,  while  the  treatment 
of  tho  interior  wells  of  the  two  pair  of  outside  build* 
ings  recalled  the  Italian  K«maiesaitoe  of  the  East  wall. 
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Tho  Palace  of  ^aohlnory  in  architectural 
composition  was  Koisan,  and  the  de&lgner  wan,  no  doubt • 
Inspired  by  a  study  of  tho  old  nosian  bathe  and  theraae* 
I'ha  decoration  was  classic  in  form  but  modern  in  express* 
ion.  and  suggestive  of  xiaohinery  and  invention* 

The  principal  feature  v&a  three  siagnif icent 
arched  aleloa.  throughout  its  entire  length*    Cn  each 
side  of  the  rain  struoture  there  %are  side  alulae  cov- 
ered  with  shed  roofs*    There  were  three  tr&neveree  aisles 
of  tho  same  width  as  the  longitudinal  aisles  which  forced 
the  central  and  dominant  feature  of  the  building.  The 
interior  of  the  frene  was  recalled  on  the  extorior  of 
t«o  building  by  lar&e  arched  openings  on  tho  ends* 

Tho  Palace  of  Fine  Arts    was  in  a  cosn&nding 
position  about  400  feet  distant  from  the  went  wall  of 
tho  i ain  Croup*      Immediately  la  front  of  the  building 
was  a  pool  of  still  water  in  which  the  building  and  its 
surrounding  gardens  were  reflected*    This  palace  was 
curved  in  plan,  with  it®  easterly  and  westerly  eleva- 
tions foraint;  parallel  arcs* 

On  the  easterly  facade  the  decoratlye  feature 
was  a  colonns.de •  the  northerly  and  southerly  terminations 
of  which  were  the  rsaia  entrances  to  the  building*  rhis 
colonnade  acted  to  separate  the  buil<iin£  froa  the  rest 


0    In  June,  1915,  a  two  etory  annex  wae  oona trusted  in  the 
rear  of  this  building  which  provided  22*350  square 
feet  of  additional  gallery  space* 
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of  the  grounds  and  the  curved  form  gave  a  sense  of 
isolation  oo  that  as  on©  enteral  it  he  vas  t&^en,  no  it 
were,  Into  another  atmocphare  of  beautiful  architectural 
oolor  and  sculpture,  thus  bringing  him  into  harmonious 
relation  with  art  to  which  tha  building  waa  devoted*  A 
domed  circular  rotunda  was  enclosed  within  the  win£  of 
the  colonnade  and  boouaa  the  dosain&tin^  note  in  the 
composition. 

The  archl teotuffl  was  "early  Koaan  with  marked 
traces  of  tha  finor  Greek  influence,  ^ith  a  harmonious 
strain  of  i>oiapeiian  and  Italian  for^.s  •  the  latter  occur* 
ring  nainly  in  the  garden  details.*    The  Architect  gave 
an  expression  of  quietness  to  tha  building  by  nean*  of 
the  still  pool  and  the  sculptural  notes  tslccted* 

The  Palace  of  horticulture  »ae  £&raeenic  in 
composition,  but  only  in  relation  to  the  arrangement  of 
its  domes  and  cinaretn,  which  suggested  in  this  respect 
the  iosque  of  Bui tan  Ahned  1,    Tha  detail  and  ornaaent, 
however,  wore  those  of  the  15>th  C©nti.'«y  Fro  rich  Henals* 
eanoo  character*    The  wooden  troll  in  work,  famine  a 
distinctive  feature  in  ths  d'ecorative  schema*  was  derived 
froa  the  garden  architecture  of  the  Louis  XIV  period  in 
> ranee,  and,  with  the  l^rge  areas  of  glass,  indicated 
the  purpose  for  which  taa  structure  was  intended* 

The  building  vss  CC2  feet  lent;,  $02  feet  wide 
and  18b  feet  high  to  the  top  of  tha  wain  dorao,  which  was 
hemispherical  in  fona  and  152  feet  in  diameter*  The 
done  had  a  steal  f rasas  and  although  of  different  charao- 
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ter  and  form  it  waa  approximately  10  feet  greater  in 
dime  tor  than  the  Pantheon  at  lioae*    'early  one-half  of 
the  buildinj  van  covered  by  its  domes;    the  other  portion 
had  a  flat  roof* 

festival  iuUl  was  academic  in  character  and  the 
principal  idea  of  the  doslgn  was  to  provide  a  doiao  whioh 
would  balance ,  and  at  the  s^io  tine  forai  an  agreeable 
contrast  with  the  horticulture  dome  on  the  opposite  side 
of  the  Rain  Exposition  axis*    The  plan  adopted  had  the 
usual  theater  arrangement  of  a  foyer  in  front  and  the 
st3ge  with  its  accessories  behind  a  circular  auditorium* 
*Ihe  details  were  studied  from  French  Renaissance  orna- 
ment particularly  froa  Lc  Grand  Vrianon«* 

The  building  was  390  feet  long  and  276  feet 
wide  at  the  central  part*    The  dome,  «Mich  fomed  the 
feature  of  the  design,  wsa  221  feet  high  to  th*  top  of 
the  lantern  and  173  feet  in  diameter  on  the  outside. 

>*or  a  combination  of  uses,  the  California  Build* 
ing  was  unique,  inasmuch  as  it  embraced  all  classes  of 
..xpoaition  floor  areae.     It  was  designed  to  provide  for 
the  administrative  and  social  requirements  of  the  Exposi- 
tion as  well  as  for  the  display  of  the  resources  of 
California    The  section  devoted  to  social  and  adminis- 
trative uses  was  the  western  portion  of  the  structure 
including  aroadoe  surrounding  a  forecourt*    In  this  ?r~rt 
of  the  building  were  looated  the  eain  administrative 
officos  of  the  Exposition  officials,  federal  and  f tate 
Co-Mission,  a  ball  rooas  with  reception  roo       foy*r,  etc. 
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with  a  roof  garden  above  and  rooms  for  the  aoraan1*  Board 
and  Women1 •  Clubs,    The  larger  and  lover  portion  of  the 
building  to  the  east  was  the  exhibit  section  of  the 
California  Counties* 

Architecturally,  this  building  was  a  low. 
Irregularly  shaped  struoture,  done  after  the  manner  of 
California  ^lnelons,  adapted,  however,  to  nset  modern 
conditions*    Euoh  features  as  the  characteristic  battered 
walls,  aroaded  cloisters,  bell  towers  and  Spanish  tiles 
prevailed*    Mission  quality  vae  found  in  the  commanding 
tower  and  cloistered  forecourt,  further  emphasized  by 
the  typical  California  trees  and  shrubbery. 

The  architectural  design  of  this  building,  after 
a  complete  study  of  the  missions  of  the  state,  was  made 
by  Thos.  burditt,  a  young  designer  employed  in  the  arch- 
itectural department* 

This  building,  festival  Hall  and  the  Art  Gallery 
were  the  only  Exposition  buildings  which  had  interior 
arohiteotural  treatment  to  any  extent*    Cf  these  inter- 
iors, that  cf  the  California  Building  was  the  most  in- 
teresting.    All  of  the  administrative  quarters,  recep- 
tion roo?;s  and  particularly  the  ball  room  were  given  a 
handoorae  decorative  treatment,  all  in  the  travertine, 
characteristic  of  the  Exposition* 

The  Qervioe  .building,  in  which  was  housed  the 
Division  of  tforks,  was  a  two-story  and  attic  structure 
170  feet  long,  in  the  shape  of  a  U.    The  Court,  60  feet 
wide  and  104  feet  deep,  faced  the  went.    The  east,  or 
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princip-1  fuoade  with  its  arched  lo£gia  extending  over 
the  entire  width  of  150  feet,  eloaed  the  vista  of  the 
Aiautcnont  Ctroet,    Tho  arcade a  studied  from  the  Italian 
Renaissance*  wao  two  stories  in  height  with  an  attio 
treatment  above* 

There  were  other  architectural  eecossoricB, 
such  ae  the  Press  iiuildin^,  the  Vater  rront  Entrance 
and  the  Knt ranees  in  general*    Tho  Southern  J^aoiflo 
conutruotod  a  clasaical  Henaiwsanoe  structure  in  con* 
fornity  with  the  general  architectural  character  of  the 
Exposition  Buildin^o*    It  closed  the  vista  of  the  east 
end  of  the  Avenue  of  Palno,    Tho  Youn<-  Somen's  Christian 
Association  erected  a  building  in  tho  -outh  Cardans 
sir.il&r  in  design  to  the  Prone  Building,  and  to  balance 
this  struoturc,  on  the  western  eide  of  the  sain  north 
and  south  axis  of  tho  exposition  )  ain  Group*  cthor 
structure©  erected  by  participants  srere  constructed 
in  the  section  of  the  Grounds  devoted  to  the  Exhibit 
Palaces,  along  «ith  the  pavilions  of  tne  States  and 
Foreign  Governments •  which  wsre  erected  in  the  westerly 
portion  of  the  ground a,  and  t»»cce  were  made  to  fit  into 
the  general  architectural  scheme  with  due  regard  to  the 
appropriate  individual  type  of  architecture* 

ruch  in  brief,  as  it  appeared  to  the  writer, 
were  tne  rr.ain  features  eharacteri a ing  tho  architecture 
of  the  Sxpoeition*    And  it  was  all  so  designed  and 
arranged  as  to  produce  a  brilliant  composition,  partic- 
ularly in  tho  case  of  the  £ain  Crou?.    This  resulted  in 
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an  architecture  eminently  suited  to  the  oliiaate  and 
atmosphere  of  California* 

gxooeition  Audltoriun* 

In  addition  to  the  activities  within  the 
Exposition  site,  trio  division  of  Works  constructed  a 
fireproof  Auditorium  at  the  CiTic  Center  of  Ban  Fran* 
ci»co;     this  building  v?as  completed  several  months  ahead 
of  the  Exposition  props r  and  was  furnished  and  ready 
for  use  boforo  tho  opening  day*    It  occupied  cm  entire 
Bunioipally  owned  city  block  21b%x  412* C*»  covered  an 
area  of  113,428  sfjuaro  feet  and  bad  a  seating  capacity 
of  10A64S«    Thin  was  the  only  remaining  evidence  of  the 
one  tiee  composite  Exposition  eite,  although,  of  course, 
there  vas  no  physical  link  bet^uen  the  Exposition  and 
this  structure.      ?^ot  withstanding  thie,  however,  the 
building  served  a  very  useful  purpose,  for  in  it  wore  held 
all  the  imposition  conventions  and  other  similar  function* 

Inasmuch  as  this  building         a  permanent  unit 
at  the  Civic  Center,  arrangements  were  iiado  to  have  thfc 
Municipal  Civic  Center  Cosrjsisnion,  consisting  of  John 
Calen  Howard,  Frederick  ieyer  and  John  Beid,  Jr.,  psrfona 
the  work  of  desi^nin^*    In  architectural  character  the 
building  suggest p  the  French  Renaissance  and  was  designed 
to  oonfora  with  the  City  Kail  and  other  buildings  in  the 
eoures  of  construction  by  the  City  as  well  as  to  haraon- 
iss  with  the  contemplated  Municipal  building©  of  the  group. 
Tho  exterior  expresses  ti«o  purpose  of  the  building  and  is 
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suited  to  its  position  in  the  Civic  Center.    The  front 
le  of  California  granite  with  a  largo  triple  entranoe 
feature  with  elaborate  carved  stony  decorations  and  an 
ornamental  marquise  over  the  entrance  doorw&yo.  the 
eentr&l  portion  of  t i*e  building  in  covered  with  a  pyr*;;» 
idal  roof,  expressing  in  an  architectural  manner  the 
auditorium  space  beloar.    in  the  interior  i«  space  for 
the  imin  auditorium,  balconies,  banquet  hall  and  a  large 
organ,  as  well  aa  space  for  corar.it  tee  rooTsa  and  checking 
room©  and  other  incidental  requirements. 

£olor  and    urol  i.-ecoratiotis. 

Able  critics  have  judged  the  exterior  appearance 
of  the  entire  .'.^position,  fro&i  a  color  and  texture  et&nd~ 
point  to  fco  one  of  ereat  beauty,    in  a<£optir.£  for  the 
wall  surfaces  a  treatment  to  give  the  effect  of  the  fasious 
Ror.an  Travertine,  that  peculiar 3.y  beautiful  atone  found 
near  the  River  Tiber,  thore  was  as  far  as  Impositions  are 
eoncarnod,  a  unique  and  original  departure  from  the  u&ual 
daszllng  white  planter  eff«ete. 

Consequently ,  the  entire  exterior  of  tno  ^posi- 
tion, Instead  of  suggesting  piaster  and  stucco,  convsyed 
an  iaipresci  on  of  rare  taurble,  soft  in  tone  and  color,  and 
the  etrritified  texture  of  its  surface  produced  repose  for 
the  eye  by  day  and  by  night.     It  had  no  distinct,  sharp 
color,  but  may  be  described  ao  having  several  warn  tones 
of  cray  and  pin*  blended  together,  all  An  integral  part 
of  the  fixture. 
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while  the  architecture  of  tho  Sxpoeition  had 
nany  odairablQ  features  and  was  the  subject  of  favorable 
consent  by  all ,  it  undoubtedly  would  not  hare  created 
the  lc.prcesion  which  it  did§  had  it  not  been  a  "color 
"ixpoeition,"    It  zaust  be  conceded  that  the  imposition 
v»e  interesting  not  only  from  ths  architectural  viewpoint 
but  also  from  tho  texture  and  color  of  the  exterior 'planter* 

The  tone  and  horizontal  stratified  treatment 
was  carried  through  all  architectural  fora>a  and  eurfacoa, 
including  all  sculpture*    Hera  aril  there  a  note  of  con* 
traet  was  obtained  by  integral  castings  of  columns  in 
replica  of  Rod  Sienna  or  Ku&idlan  Marble #  or  a  Verde 
Antique  i>ron2«  and  Gold,  but  even  here  a  harmonious 
relation  was  produced.    In  this  ^ayt  lif#  find  interest 
wai  give  a  tho  vnst  wall  surface  a# 

In  the  Courts  additional  color  was  used  on  the 
wfcllg  behind  the  colonnades,  with  here  and  there  spots  of 
color  occurring  in  the  architraves  and  cornices,  as  ??eil 
aa  In  the  various  dories #  half  do-ies  and  niches  on  the 
walls  of  the  group  and  isolated  buildings*    stenciling  in 
geometrical  pattern  vae  also  extensively  used  u^on  3mll 
eurfacee  of  tho  croup  and  upon  various  towers*    rolor  **aa 
not  only  used  on  the  wall  surfaces t  but  a  component  part 
of  the  decorative  scheme  «/as  the  coloring  of  all  roof 
eurf&coe,  which  gave  the  inpreaaion  of  an  enormous  mosaic 
of  large  unite* 

Altogether  the  impreesion  gained  'was  one  of 
*reiit  richness  and  the  reader  i&ay  foaritt  an  idea  of  the 
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eoherae  by  referring  to  Cuerin's  illustrations  in  connect 
tion  *ith  the  recent  descriptions  of  >-£/pt  and  the  Koly 
Land*    Thin  artist*  a  rcaster  colorist,  and  designer  of 
the  Exposition  color  of  foots  /brought  the  sane  &rtletlo 
Genius  to  bear  on  this  now  problem,  which  had  produced 
the  wonderful  effects  of  previous  work  in  color  lllustro» 
tion.    It  ehould  bo  emphasised  that  the  idea  was  a  happy 
one,  and,  »nen  realised  -*ith  the  native  California  tints 
of  the  sky,  water,  foliage  and  enclosing  hills,  there 
resulted  a  blend  of  h?.raoniou«  coloring* 

The  architects  frequently  left  unenriched  sur» 
faces  in  tho  courts,  arehes  and  b>ick  of  colonnades,  which 
in  sons  cases  were  fittingly  adorned  ty  isural  paintings; 
enrichment  recalling  in  a  practical  and  fitting  K&n.ter  the 
probable  origin  of  this  forra  of  art*    The  xrural  paintings, 
based  on  appropriate  thesis s,  and  of  such  composition  as 
to  beeosae  a  coherent  part  of  trie  artistic  scheme,  were 
exeouted  under  the  direction  of  the  Chief  of  the  depart- 
ment of  t^olor  and  Decoration  by  sons  of  the  world* e 
greatest  mural  painters* 

Color  schestes  for  the  decorctiens  were  very 
carefully  worked  out,  and  a  wonderfully  effective  combina- 
tion of  eolorin£  was  devised  •»  the  colors,  selected  to  pre* 
dominate  beinj;  soft  and  southern,  such  fee  Pompeil^n  red, 
ltnlifoi  blue,  yello*  ochre,  copper  green,  burnt  orange 
and  like  colors*    In  tho  hands  of  a  Chief  of  Color,  uni- 
formity and  coherence  in  the  work  of  the  various  artists 
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was  assured,  Th«  idea  was  to  have  all  artists  conform 
to  the  general  color  eoheiaa  t^id  to  contribute  to  one 
general  effect  which  was  carefully  thought  out  before* 
h«uri,    To  meet  these  ends  ana  insure  a  unlfora  and  pleas- 
ing effect*  each  r?an  was  given  his  subject  and  hie  primary 
colors,  thus  avoiding  the  conglomerate  of  half  a  dozen 
taryins  pi£*ients«    Alto2*ther,  the  sural  decorations 
included  thirty-five  canvases  by  nine  srtistv.  These 
were  affixed  to  the  -sails  by  a  c^ent  composition,  which 
at  the  close  of  the  Exposition  allocs  of  removal  for  any 
future  disposition* 

ypr  the  upper  walls  of  the  barrel  vault  of 
the  To^er  of  -Jewels,  Gillian  de  Leftwich  Dodge,  of  Sew- 
York,  painted  two  large  panels  96  feet  long  by  16  feet 
wide,  divided  into  three  sections  by  a  rich  border,  "hese 
represented  •£ieoovery*,  "THe  Purchase*,  *i*abor  and 
Achieve'r-ent"*    The  import snt  central  group  0*1  one  Ride 
showed  the  *hrim:iw~  Tocether  of  tho  Atlantic  and  the 
?aoific,*  while  opposite  wrs  depicted  a  glorious  repres- 
entation of  "The  Gateway  of  All  nations",  both  typifying 
the  spirit  of  the  Panama  Canal,  tho  completion  of  which 
tlie  Exposition  so  Justly  celebrated.    I?or  those  paintings 
tho  Exposition  paid  the  artist,  the  euis  of  -20,000* 

in  the  Court  of  i;al«8,  in  appropriate  spaces 
over  the  doorways  th^re  ^ero  placed  three  mural  paintings, 
cf  ecni-ciroular  shapfi,  82  feet  *ide  at  the  bottom  and 
11  feet  high  in  the  center.      The  north  panel  was  by 
Arthur  imtthess  of  Pan  Francisco  and  represented  "Victory 
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of  Culture  and  the  hifcmnitlos  over  ^rato  Force**;  the 
woyt  panel  wao  by  Ohilde  Hassan)  of  Kev  Yorlc,  and  was 
called  Truits  and  Floorers,"  while  the  east  panel  was 
painted  by  Chnrles  hollow&y,  aleo  of  Haw  York,  an! 
entitled  "fne  Pursuit  of  Pleasure",      of  those  panels 
the  first  ooot  £2,100,  and  tho  last  cost  12,300  each, 

Hilton  H«  Bancroft  of  New  York,  had  ten 
canvases  in  the  Court  of  Four  Reasons,  which  ire  re 
acquired  by  the  tjcpoaitisn  at  an  expense  of  £10, COO. 
-ic'nt  of  them  were  located  in  panels  on  the  end  &alls 
of  four  oolonnadce  which  extended  Across  the  front  of 
fountain  pools  in  the  four  corners  of  the    ain  Court  • 
These  were  horizontal  compositions  14  feet  7/ido  and  9 
feet  M^h,  and  represented  the  "Pleasures  and  Activities" 
of  each  e«a»on,  Spring,  Sussmor,  Autumn  and  Winter*  in 
panels  on  the  sides  of  the  large  niche  opaning  froa  this 
Court  to  the  Court  of  Palcis,  there  were  two  large  vertical 
compositions ,  16*  feet  vide  and  14  f*;et  hi&h,    Tho  subject 
on  the  west  wall  adjoining  the  --al&co  of  kdueatioa  was 
•tan  fcoeeiving  Instruction  in  Nature's  and  on  the 

east  wall  of  the  niche,  "*he  Arts  Crooned  by  Time.* 

tfn  the  interior  doiuo  ceiling  of  the  Rotunda 
in  front  of  the  Palace  of  ^ine  Arts,  there  vera  ci&ht 
panel*  by  Kobort  Keid,  of         ^or;,  occupying  Irregular 
shaped  eight* sided  coffer?,  each  about  2?  feet  ki£h  and 
24  foot  wide*    5"our  panels  represented  id«vals  in  art  • 
"Birth  ef  European  Art,"  "3irth  of  Oriental  Art," 
•Ideal  in  Art",  and  "fh*  inspiration  of  All  Art*;  these 
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were  alternated  with  four  panels  representing  the  Tour 
•Colde*  of  California  •    heat,  Popples,  Sctallic  Cold 
and  the  Cold  of  Citrus  Fruits*    Thl«  group  of  canvases 
eoet  the  r.xpo"ition  v20#500# 

In  the  passageways  of  the  Triumphal  Arches  of 
the  Court  of  tho  Universe,  and  beloiy  the  spring  lins, 
were  four  paintinge*    The  Saetern  arch  contained  two  of 
these  by  Edward  lixrifaone,  and  tho  ;©atarn  arch  two  by 
iranic  V,  Du^ond,  both  of  liew  York,    All  of  theac  paint- 
ings wore  in  horizontal  corapoeition  47  f©;:t  long  and  14 
feet  high*    Those  in  the  --:;rtern  arch  represented  the 
V.arly  hxplorers  and  discover© re"  in  one  pansl  and  the 
f or running  thoughts'  jf  civilisation  •  "delicious 
Inspiration,"  Truth'*,  "Beauty*  and  "Asfrthetios ,"  in  the 
opposite  ono»    Those  in  the    extern  arch  both  depicted  the 
•v.estem  -  arch  of  Civilisation  frees  the  Atlantic  to  the 
Pacific"  as  a  processional,  and  the  composition  contained 
many  portraits  of  {"?«lifornians  ??ho  have  achieved  distinc- 
tion,     iach  of  these  artiste  receive!  for  his  two  paint- 
in^e  tne  sum  of  •  12,500, 

Perhaps  the  strongest  and  most  dominant  theses 
wero  depiotcd  in  the  ^ourt  of  Abundance,  which  vs-as  decor- 
ated with  eight  panel?  by  Shrank  L»ran£wyn ,  of  London, 
Sngl&nda    These  were  in  vertical  conpoeition,  serci-circul- 
ar  at  the  top,  27  feet  high  and  12  feet  wide,  occupying 
the  extreme  end  panels  of  the  four  cloisters  which  ran 
around  the  court*      The  decorative  thcrae  in  all  i/a©  the 
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four  elements,  ,:arth*  Air,  Viro  and  iator;    two  paintings 
adjacently  placed,  portraying  eaoh -element*  these 
paintings  represented  an  outlay  of  *24*000* 

Sculpture, 

The  JDepnrtiaent  of  Sculpture  criminated  in  tha 
appointment  of  Karl  3i.ttor.-f  of  Hew  York,  as  Chief ,  xmd 
A,  Stirling  O&lder*  as  Acting  Chief*  sone  ti^e  bofore 
the  meeting  of  the  Architects  in  August,  1912.  rheae 
gsntlcr.on  later  took  part  in  this  raeatine,  wheraupon 
sculptural  motifs  were  suggested  and  adopted,  and  the 
sculptors  wero  empowered  to  develop  the  scheme  and  draw 
up    estimates  of  cont«  After  returning  to  !l«w  York*  so&o 
sculptors  were  selected*  and  a  rcest irv  of  a  nuisser  of 
these  was  hold  there  in  the  niddlc  of  the  folio  ins 
January v  when  the  Exposition* a  jjlans  wero  discussed* 
assignments  of  subjects  were  made*  and,  later  on,  con- 
tracts were  drawn  up  *ith  the  various  eostnissioned 
sculptors,    Plastic  studies  were  prepared  by  the  differ* 
ent  sculptors  and  rone  were  submitted  at  the  Ke  tin&  of 
Architects  in  rjeceabor,  1012,  in  San  Francisco,  and  a 
sculpture  scheme  to  coet  some  $600*000  was  generally 
outlined.     It  should  be  said  that  by  reductions  from 
tieie  to  time,  this  budget  was  reduced  to  about  -  364,000; 
the  actual  cost  being  indicated  elsewhere  herein, 

Purine  the  interval  between  December*  1912, 
and  Jurt?  let*  1913,  the  activities  of  the  Chief  and 
Acting  Chief  lay  in  Hew  York*  and  they  devoted  taen>» 

$  weeeasod* 
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selves  to  perfecting  the  program,  studying  tho  cany 
Architectural  studies  which  were  tubal t ted ,  and  to 
seleotlng  and  Instructing  sculptor«.    Attention  was 
alto  direoted  to  the  preparation  of  a  satisfactory 
form  of  sculptural  contract  which  would  proteot  bath 
who  Exposition  and  the  Sculptor. 

Actual  work  of  enlarging  the  scale  models 
eora  ionced  the  first  of  June  ,  1913,  at  which  tisio  a 
shop  was  opened  on  the  Grounds,  in  charge  of  the  Act- 
ing Chief  of  Lculpturo,  while  Mr*  Bitter  continued  his 
work  of  inspection  and  criticism  in  Hew  York*    The  work 
of  fcnl&rccnent  was  done  by  the  use  of  a  number  of  patent- 
ed pointing  machines  which  the  Exposition  contracted  for 
with  £r«  1  obert  Paine,  the  inventor,  alonr;  tfith  his 
service*  as  superintendent*    by  the  use  of  thio  ni&ohine, 
which  was  .something  like  a  pantograph,  all  of  the  s^all 
models  were  enlnrjsed  to  their  desired  eisse,  which 
obviated  the  shipment  of  the  full  scale  statu  ory  from 
the  study  of  the  sculptor,  as  had  bo«?n  the  course  in 
somc  former  /expositions.    The  uise  of  the  oaehine  was 
simple  and  was  readily  learned  by  the  astisana  employed 
on  the  work*    This  xaode  of  enlargement  was  used  to  pro- 
duce a  single  -  sculptural  unit  directly  in  the  platitar 
staff  in  whioh  it  wa«  erected,  or  to  produce  &  model 
for  the  reproduction  of  a  number  of  repeated  units* 

Uriefly,  tho  method  employed  to  produce  a 
sln^l j  unit  was  to  build  a  rough  wood  or  inetsl  fraras  to 
provide  tho  skeleton  outline  for  the  figure.    Upon  this 
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was  laid  in  white  planter  of  i'aria  and  fibre t  a  roughly 
shaped  Race*    13/  the?  use  of  the  pointing  machine,  points 
upon  the  plastic  sketch  were  conveyed  to  the  work  in 
course  of  preparation t  the  proper  elevation©  on  the  large 
unit  being  fixed  by  driven  nails*    "ore  plaster  was 
applied  until  ready  for  the  final  coat,  which  was  brought 
to  tho  surface  of  the  nail  heads  and  laid  on  in  color  find 
texture  to  correspond  with  the  finiPh  produced  on  the 
buildings* 

A  similar  method  of  procedure  was  followed  in 
the  production  of  enlarged  models  for  repeated  units, 
tho  difference  being  the  omission  of  the  final  treatment 
of  colored  materials  and  the  substitution  of  ordinary  white 
planter  finish,  after  which  suitable  aoulds  were  made  and 
thon  castings  made  therefrom  by  the  same  method  as  that 
uaed  in  mnking  architectural  staff*    But  in  toms  instances 
works,  of  whioh  a  number  of  replicas  were  to  be  made  in 
plaster  or  cement,  were  modeled  in  clfiy  and  oasts  made 
out  of  would e  therefrom  in  tne  customary  way* 

In  addition  to  the  operation  of  the  sculpture 
shops,  the  Division  raintai^ied  a  staff  shop  on  force 
eocount  basis  under  tho  Cuporvlsor  of  Texturs  and  Model- 
ing*   Illuminating  standards  and  electric  fixtures,  at 
ft  cost  of  about  -30,000,  various  toslu's trades,  and  foun- 
tains, particularly  those  in  the  1'outh  Garden  and  ais- 
oellancou*  work  to  the  amount  of  £18,000,  and  sculpture, 
such  as  the  Ctar  figure*  of  the  Court  of  the  Universe, 
an*!  other  units  which  occurred  throughout  the  grounds  in 
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repetition,  coating  approximately  *19,0D0t  were  K&nuf&e- 
tared  An  this  chop* 

^ith  regard  te  interpreting  the  origins!  scale 
siodcle  as  furniohed  by  leading  sculptors  of  the  country, 
at  the  large  scale  roquired  for  the  buildings  and  grounds, 
the  Acting  Chief  states  that  it  fas  carried  out  intelli- 
gently and  faithfully  by  a  score  of  ambitious  young 
sculptors,    "he  so  were  drawn  noatly  from  ilew  York  studios, 
end  tr«re  ac^uanited  vith  the  technique  of  ths  masters 
whose  designs  they  worked  fro«»    Two  experienced  sculp- 
tors, Messrs*  Roth  and  Lentelli,  collaborated  --nth 
Calder  on  several  pieceo,  and  assisted  his;  directly  on 
sotse  of  the  enlar^enottts  of  a  number  of  the  mora  i«n» 
portanfc  works* 

As  no  tod  fron  the  foregoing,  the-  eculpture  for 
the  Exposition  ^ao  under  the  general  supervision  of  one 
can  in  order  to  insure  coherency  in  subject  and  treatment 
entf  to  facilitate  the  production,  at  ths  great  scale 
required ,  of  the  ninety  different  iiesiS  of  the  scheme , 
each  comprising  r»any  figures  and  groups.    Ircm  reports  of 
the  Department  of  Sculpture  has  been  gaeane4  information 
to  aaxe  up  the  general  statements  that  follow,  which  «ill 
osnvey  to  the  reader  the  significance  of  the  principal 
sculptural  it-  ,;» 

•The  Fountain  of  energy",  by  Am  Stirling  Oalder, 
*  gre&t  equestrian  fountain  symbol is ins  the  achievement  of 
the  Isthmian  -Vater  way  between  the  Oceans*  greeted  the 
vlnitor  on  entering  the  South  Gardens  through  the  ».in 
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entrance.    Thie  aubltious  composition  was  intended  to 
strike  the  note  of  triumph  and  exactly  express  the 
spirit  of  the  Exposition* 

With  the  exocption  of  the  four  repeated  statues 
of  types  of  •Soldier*," Adventurer-,  "Philosopher"  and 
"driest"  by  John  Flanagan  that  decorated  the  facades  be* 
low  the  comico,  tho  sculpture  of  the  Tower  of  Jewels  was 
purely  ornamental*    The  colonnades  v/arc  terminated  by 
charming  mural  fountains  cor-posed  of  the  theses  of 
•Youth"  by-r.dith  aoodxaan  burroughs  and  *&%  dorado"  by 
fcre*  Harry  Payne  -hitney. 

The  crowning  sculptural  features  of  the  triuaph* 
al  archeo  in  the  Court  of  tha  UniVeree  represented  tho 
"ilations  of  the  Kast"  and  the  "J?atiom  of  the  VcBt**. 
These  two  croupe  by  Koth,  ^entelli  end  Calder,  were 
magnificently  during  conceptions,  richly  treated,  ana 
were  probably  the  largest  groups  of  the  Wind  ever  ;*iade, 
the  dtioensions  of  tho  base  being  $2  ftet  by  33  feet 
and  the  height  42  foot*    Adolph  A.    -©in^m1  s  tuo  faun- 
tains  in  thie  Court,  tho  "fountains  of  the  Hieing  and 
the  Lotting  i  ur:"  introduced  the  play  of  water,  and  woro 
tsuroos  of  nii;ht  illumination  as  ^eli.    There  were  Robert 
!•  Aitkon'o  four  titanic  figures  of  the  four  elements* 
?ire,  ^ater,  -lurth  and  Air  in  liori&ontil  composition  at 
the  level  of  tno  denoent  into  the  sunken  garden,  &ni  on 
the  upper  ramps  were  two  vertical  groups  by  Faul  .  an&hip, 
represent ing  "iiotion*  and  "Bound**    Above  each  column  of 
the  colonnade  'sas  a  figure  *ith  a  Jewelod  head  represent- 
lng  &  scintillating  et*r#      The  majentic  "Coluisn  of 
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rregrees",  on  which  Isidore  Konti  and  Merman  A*  fc'cKell 
6oll*borated#  marked  the  entrance  to  the  Court  from  the 
Marina,  and  is  said  to  be  the  first  Great  column  in  the 
world  having  a  design  which  was  inspired  by  a  purely 
imaginative  motif*    101*611*6  •Adventurous  Bowman"  eup~ 
ported  by  a  frieze  of  toilers #  eunnounted  this  oolursn, 
while  Konti1  s  frieze  of  figures  of  jnen  and  worsen  repres- 
enting human  progress  in  alternate  stages  cf  hope  and 
despair,  surrounded  the  base* 

In  the  Court  of  Lessons,  the  sculpture  symbol- 
ized  the  beneficent  forces  of  nature*    The  orchestral  or 
great  niche  at  the  head  of  the  Court  *as  crowned  by  a 
seated  group  representing  "Harvest*  and  fl&nked  by 
statues  on  columns,  representing  "Uain  and  Cunehine,* 
all  of  vhich  were  done  by  Albert  Jaegers.    "Ceres**  by 
Evelyn  Beatrice  Longman,  was  the  subject  of  a  Greek 
design  for  the  fountain  in  the  forecourt,  and  the  corner 
niches  enolosod  groups  by  Furio  Piccirilli,  representing 
the  four  seasons. 

Fountain  and  group o  in  the  Court  of  Ages!  dealt 
with  the  Great  periods  of  the  civilization  of  man.  The 
To^cr  of  this  court  lodged  groups  of  the  Stone,  Medieval 
and  Modern  Ages  by  Chester  Beach*    Flanking  it  atf  its 
base  was  a  repeated  column  enriched  *rith  decorative 
figures  by  Leo  Lentelli.    The  three  repeated  finial 
figures  by  Albert  ffeinert,  a  collaborator  in  the  seulp* 
turs  shop,  topping  the  colonn*dee,  represented  a  Hunter, 
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Clown  and  female  of  the  species.    "The  fountain  of  the 
Birth" i  or  of  Life,  by  Kobert  I.  Aitken,  ao  it  might 
equally  well  be  called,  for  its  subject  cotter  was  the 
drama  of  life*  oocupicd  the  center. 

The  four  towers  of  the  Courts  of  Palais  and 
yiowers  woro  capped  by  winged  "Fairies by  Carl  Crup^o, 
also  a  collaborator  in  the  sculpture  shop  and  a  student 
of  tho  late  rr.  Bitter*    "Ueauty  and  the  Beast**  was  the 
theme  of  the  graceful  fountain  in  the  Court  of  Flowers 
by  :%dgar    altera.    The  other  eculpture  of  those  attract 
tire  Courts,  while  of  a  more  closely  architectural  order, 
was  distinguished  by  groat  originality  and  beauty* 

&l£ht  ereat  panels  in  high  relief  flanked  by 
repeated  male  and  female  giants  of  classic  .sifcn,  by 
Bruno  L.  Ztxss&9  enriched  the  rotunda  of  the  ralace  of 
i'ino  Arts.    Within,  a  repeated  figure,  representing  a 
"Priestess  of  Culture*  by  Herbert  Adaas9  suroiountsd 
the  eight  columns.    An  alter  with  a  kaeeline  devotee 
by  I.alph  ttaokpole  fronted  the  -East  Arch  above  the 
lagoon,  while  over  tne  main  entrance  floated  the 
"Modern  Athena"  by  i*eo  Lentelli. 

Kinor  domes  of  Festival  Hall  wart*  decor&tod 
by  plc-H8unt  figures  of  torch  bearers  while  the  pylons 
flanking  the  main  entrance  were  enriched  by  reclining 
figures  and  groups  of  appropriate  symbolism  by  { ."-berry  • 
tfrye.  Horticulture  Hall  hid  richly  sculptured  spirea 
with  standing  female  figures  by  Lugene  .Louis  iiouti&r, 
surrounding  the  bases,  and  caryatides  of  distinctive 
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design  by  John  Batecian,  supported  its  porohes# 

Tho  facade e  of  I  achinory  Hall  wore  decorated 
by  Haig  x'atl&an's  four  repeated  statues  on  oolunms, 
representing  •Steam",  ">'leotrio  I'ower",  •Invention'1  ,  and 
•imagination**      Daniel  Chester  French's  group  represent* 
ing  the  "Genius  of  Creation*  occupied  the  western  plasa 
in  front  of  the  main  entrance  to  the  building* 

Finally,  four  equestrian  statues  of  distin- 
guished design,  occupied  the  following  pool t ions:  blank- 
ing the  Cre^t  Arch  of  the  To^er  on  the  Avenue  of  I'&Ijss, 
faoing  the  north,  on  the  loft  "Francisco  Flzs&ro"  by 
Charles  C«  ftusasey  and  on  the  ri^t  "Hernando  Cortes" 
by  Charles  Ii«  Mehaus#    At  the  entrance  to  the  "Court  of 
i*al»s*#  "The  r,nd  of  the  Xrail"  by  James       Eraser,  and 
at  tho  entrance  to  the  Court  of  tflo*ers"?hs  American 
^  ionoer"  by  Lolon  H,  Borglura, 

Thero  were  r.any  other  Gy^uP9  &n>*  figures,  as 
*ell  as  nuch  soulpture  of  a  raore  closely  applied  arctii- 
|     tectural  kind  decorating  the  arches,  niches,  to-ert*,  door- 
ways, and  walls  consisting  of  statues,  spandrels,  soe&al- 
liono,  friezes  and  finials.    Aside  from  those  referred 
to  above,  of  the  forty-four  sculptors  who  contributed 
dcoikns,  there  wore  among  others,  ths  following. prominent 
persons  of  the  sculptural  field  ongaged  upon  the  work: 
Ulric  (U  ^llorhusen,  ^aliouri  Younc;,  August  Jaspers, 

I 

Allen  C«  Ke'^nan,  Chas.  H.  Harley,  F«  !•  L«  Tonetti, 

] 

Cust&v  Cerlach,  Albert  Laessle  and  M«  Karl  Cunnings* 

In  concluding  the  deecription  of  the  sculptural 
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features  a  statement  of  tho  Acting  Chief  relative  to 

its  quality  and  probable  effect  ^ill  bo  of  interest. 

■The  work  represents  the  best  that  it  is 
poi'Ciblo  in  Exposition  sculpture  today.    It  is 
remarkable  for  the  evidence  it  gives  of  increasing 
development  in  qualities  of  design  as  contrasted 
with  the  looser  work  of  former  -^.positions,  iiever 
before  have  soul-nors  anywhere,  since  scjlptur*  and 
architecture  worked  hand  in  hand,  S3  completely 
pl&yed  their  most  important  roles  in  the  enseeioie 
setting  that  constitutes  our  exposition  visually. 
On  urchos  and  columns,  in  niches,  fountains  and 
freo  standing  groups,  they  sing  of  many  themes 
and  alv/aye  in  haraony,  but  with  no  loss  of  char, 
acter  or  individuality. 

XX  r.  X  X     ;HX  S  X  XX  X  XX   %  *  ?.  X 

•Sculpture  ie  the  most  important  of  ail  Arts 
to  the  Exposition,  because  it  io  the  ituist  intellect 
tual.    Architecture  without  it  would  be  cold  and 
without  appeal;    colore  have  no  lovely  shapes  on 
which  to  roet.     It  io  the  essence  of  form,  the 
orowi  to  architecture,  the  song  to  the  eye. 

"1  foresee  a  great  future  for  eculoturo  in 
Amorloa,  where  our  temperament  demands  it.  The 
educational  value  of  this  display  is  incalculable* 
It  is  at  once  a  school  for  sculptors  and  for  tho 
public.    In  a  word,  I  consider  our  sculpture  a 
triunph  of  unified  conception  and  execution  in 
imaginative  and  inventive  originality. * 


gardens  and  __t*lan_t in|> 
It  ia;>y  be  said  that  work  in  connection  ^ith 
the  landscape  effeots  which  were  to  bs  created,  o&a?.cncod 
with  tho  first  architectural  appointments  -  in  fact, 
even  before  this. the  Directors  of  the  reposition  had 
selected  a  Landscape  engineer  for  the  Exposition  In  the 
person  of  the  Superintendent  of  Parke  of  Dan  Francisoo, 
upon  the  understanding  that  such  work  w&s  not  to  inter*, 
fore  with  his  other  duties.    At  this  time,  plans  covering 
the  nain  exhibit  section  *ere  formulated,  and  the  scheme 
for  the  general  effect  to  be  obtained  was  evolved. 
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Owing  to  tho  fact  that  the  Exposition  vas  to 
open  and  close  in  tho  taid~,/inUr,  tho  Landscape  Department 
eliminated  any  considerable  uee  of  deciduous  trees  and 
•hrubs  and  restricted  itself  to  evergreens,  for  the  entire 
planting  area,  except  in  such  spaces  as  vjora  to  be  do* 
toted  to  grass*  and  floirerine  plants  and  bulbs.      To  en. 
banco  tho  architecture,  a  tiost  ambitious  pla.tins  soho^e 
was  decided  upon.    The  scale  of  the  building?? ,  yhoeo 
cornice  hel&ht  was  generally  65  feet,  required  ever* 
green  trees  fran  30  to  50  fe«t  high,    Theee  were  se- 
cured os  later  noted,  and  ^ere  undoubtedly  the  lar£06t 
collection  of  th>2oe  sizes  of  evergreens  which  had  evsir 
been  r.ovcd  in  any  l&nlsaape  work. 

In  i'arch,  1912,  the  work  of  collie  tins  the 
great  volume  of  trees  and  shrubs  necessary  to  carry  out 
tuch  a  comprehensive  schewe  t^aa  started,  Competent 
Ren  were  sent  out  all  through  San  Francisco,  Oakland, 
Berkeley  and  Alameda  and  the  iiay  Counties,  with  the  visw 
of  looating  lar^e  specimen  plants,  and  as  fast  as  thsy 
wore  looated  they  were  cideboxei,  and  wharover  it  was 
noccfstj  ry  to  remove  then  immediately,  such  action  was 
taksn.    The  fol loving  month  of  tho  ssme  year,  a  tempor- 
ary nursery  waa  established  in  Golden  Gats  Park,  in 
iiovember  of  that  year  a  permanent  nursery  was  estab- 
lished at  Tennessee  Hollow  in  the  rreoidio.    :  ix  green- 
houses, together  Tsrith  a  potting  shed  and  heating  plant  , 
later  a  lath  house,  were  established,  ani  the  small 
plants  moved  from  the  nursery  at  Golden  Gato  .rari:.  The 
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work  of  raising  all  the  necessary  snail  stock  was  lnr.sd* 
lately  begun*    At  this  time  the  Eucalyptus,  six  to  twelve 
inches  high,  were  placed  In  boxo@*     (By  the  opening  day 
these  had  grown  to  25  or  30  feet  in  height}*    A  like 
treatment  vae  given  to  different  varieties  of  Acacias, 
hydrangeas ,  Jiarguoritee,  etc* ,  in  order  to  have  fine 
specimens,  by  the  tine  of  the  opening* 

Shrubs  were  gathered  froa  all  over  California, 
frora  other  States,  and  cuwy  froa  Japan.  Holland,  England 
and  Australia.,  and  inatallod  at  the  tcrepor&ry  gardens  In 
the  Presidio,  In  order  to  have  t?icm  ready  for  tranwpl&nt- 
inr  lozatd lately  after  the  completion  of  the  various 
•truotural  features*    The  greenhouses  ^ero  fully  equipped 
to  furnieh  the  lar&e  nurrtber  of  bedding  plants  which  *©re 
required  in  order  to  £iv©  color  to  the  courts  and  around 
the  various  buildings;    the  i  lea  b«in&  to  maintain  through- 
out  the  life  of  the  Exposition,  bright  colors  from  a  very 
high  claBe  of  flowering  shrubs  and  brilliantly  hued 
flowering  plantot 

The  work  of  collecting  and  sido-boxin,;  the 
various  spocitnens  which  had  been  no  froaly  donated  was 
continued.    Aleo  the  various  nurseries  throughout  the 
tHate  and  Coast  were  vieited,  and  memoranda  token  of  all 
trees  and  nhrubs  which  eti^t  be  useful;     but  it  was  not 
until  June,  1913,  that  the  work  of  moving  the  lar&« 
plants  was  started  on  an  extensive  scale.     At  that  tire, 
and  continuing  through  the  autu&n,  the  four  hundred  largo 
Cypress  trees  were  removed  from  Golden  Gate  i'ark*  A 
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portion  of  those  ware  used  to  fom  tho  four  largo  groups 
in  the  kouth  0 aniens,  framing  in  tho  u'ortioulturo  liuil  !• 
ln&  and  tho  Festival  Hall,  while  the  rcwainier  were 
e tore 4  on  the.  Carina,  whore  they  roioained  until  r«quirad# 

It  will  be  seen  frora  the  description  given 
elsewhere  herein  that  the  Bite  when  finally  ready  for  the* 
superstructures  consisted  xaostly  of  sand,  and.  in  general, 
was  barren  of  natural  foliage*    The  only  treee  wuich 
could  be  considered  for  decorative  ;>urpo«es  were  located 
immediately  north  and  south  of  tne  Art  Calleiy  site,  in 
the  Concessions  district  and  in  the  cits  of  hobos  *5~.rk, 
which  trees  wore  in  r:any  eases  removed  and  used  in  the 
landscape  dovelop lent. 

Considerable  investigation  was  made  to  deter- 
mine  the  amount  of  loam  available  in  the  Exposition  eifn, 
and  tnore  was  found  to  be  a  quantity  obtainable  in  Lobos 
Lquaro,  in  the  Presidio  district  occupied  by  the  S'oreign 
Pavilion  sites,  in  th*>  Pacific  Kursory  south  of  the  Art 
Calls  ry,  o-nd  in  the  site  of  th«?  old  Harbor  View  Saths  to 
the  north  of  the  Art  Callery.     Almost  tho  entire  planting 
area  had  to  be  covered  vith  C  inches  of  clay  ana  loam  and 
sufficient  fertiliser;    altogether  there  »ere  hauled  fross 
the  site  and  elsewhere,  55,000  cubic  yards  of  loan  and 
clay  and  30,000  cubic    ards  of  fertiliser*    Some  loss  was 
obtained  frow  a  distant  point  on  £he  iiacraaento  Rivet, 
froai  a  location  where  the  soil  was  virgin  and  possessed 
of  rich  and  fertile  qualities* 

Tho  first  work  of  planting  wae  that  around  the 
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Esrvice  buildinc,  which  was  started  on  *  ay  lot,  of  1913, 
This  was  folio  /ed  by  tne  planting  of  the  lawns  on  the 
fcarina. 

The  first  extensive  work  of  planting  tr^es 
around  the  buildings  was  started  at  the    aohinery  i'all 
with  a  view  to  fixing  up  both  sides  of  the  Avenue  of 
Progress  permanently*      This  work  was  begun  on  April  IS, 
1914,  and  from  then  on  the  work  of  placing  the  groups 
s roun>i  tlie  buildings  was  continue!  steadily  until  the 
opening.    All  of  the  lar&e  -ucalyptus  ant  one  hundred 
additional  cypress  were  secured  from  the  Presidio  through 
the  kindness  of  the  Military  authorities*     In  the  seantiae, 
during  the  autumn  of  1913 #  tha  side- boding  of  the  large 

for  the  Avenue  of  ^alms  was  completed  at  ilee, 
California,  and  in  the  following  spring  tii&m  ^ers 
installed  in  thair  permanent  homes.  During  the  autumn 
of  1013 t  the  Fine  Arts  Tool  was  nade  and  the  plants 
about  it  placed  in  tneir  positions,  but  tae  main  *ork 
of  tha  Landscape  Department,  the  installing  of  the  plants* 
oovored  a  period  froa  April  15th  to  the  opening. 

Iho  block  plan  was  laid  out  in  such  manner 
a*  to  present  a  nusbor  of  different  conditions  frora  the 
standpoint  of  exposure,  and  there  were  abundant  oppor- 
tunities for  the  u*e  of  varied  classes  of  plants*  inasmuch 
as  there  were  situations  having  bleak  exposures,  ws.ile 
others  ware  adequately  sheltered  and  protected.    In  this 
there  was  active  Co-operation  with  the  Color  Department • 
to  the  end  that  the  landscape  color  wae  a  component  p^rt 
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of  the  coaprchennivo  color  scheme. 

The  entire  t>outh  Garden  with  the  Court  of 
Flowers  and  Court  of  i'aljae  was  formal  in  character.  Thin 
was  true,  also  of  the  Court  of  the  Universe,  the  Court  of 
Four  Seasons  and  the  Court  of  Abundance.        before  the 
opening  day  tnere  #ero  set  out  in  the  various  gardens 
and  courts  hundreds  of  thousands  of  pansins,  cinerrarias, 
naricolds,  bulbs  and  othor  flo~f«rini;  annual  and  perennial 
plants,  which  resulted  in  a  blaze  of  color  during  the 
early  part  of  1915.      Cn  the  opening  day  the  Couth  Gardens 
contained  200,000  each  of  yellow  tansies,  daffodils  and 
Uoy  flo^erin^  tulips,  anioh  was  undoubtedly  tho  fineH 
dieplay  of  this  class  of  planting  ever  attempted.  This 
effect  also  obtained  in  the  Court  of  Flowers*    Tho  Court 
of  Abundance  planting  at  this  tine  s?aa  hyacinths  and 
violets;    while  in  the  Court  of  th*  Universe  was  a  r.a^ni- 
fieent  display  of  Japanese  Azalea*  and  heathers,  together 
with  a  treatment  of  yellow  paneiea  and  daffodils.  The 
sunken  beds  of  the  Court  of  the  Universe  were  planted  with 
uoae  8,000  rhododendrons  for  April  blooding.    The  avsnues 
running  eaot  and  vest  fran  tho  Court  of  tha  Universe  con* 
talned  a  display  of  eschoeholtsia  (California  S'oppy), 
ranunculi,  anenones  and  daffodils,    here  and  there  at 
the  bao<s  of  ehrubs  alon,;  tho  avenue^  appeared  quantities 
of  various  floworin;;  spring  plants* 

Relative  to  the  permanent  planting,  the  south 
front  of  tho  Kain  Croup  bein-;  particularly  well  protected, 
»as  planted  to  shrubs  una  trees*  of  a  ss^i- tropical  nature, 
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ornanented  with  bulbs  and  annuals  to  isoet  the  conditions 
of  the  season,    i  pooinon  trees  were  used  throughout  in 
Vitrlou?  looatlons  adapted  to  their  habits  and  suited  to 
the  seheno» 

Inasmuch  ao  the  north  front  of  the    ain  Group 
was  in  an  exposed  location,  the  planting  here  consisted 
of  hariy  trees  and  shrubs,  principally  l.'ontercy  Pirn?  and 
Monterey  Cyproea,  with  other  specimens  of  the  conifer 
family*    This  area  altio  had  a  mass  of  evergreen  shrubs 
as  taa  conditions  demanded* 

Along  tho  west  front  of  the  Machinery  Building 
hardy  evergreens  were  used,  for  which  purpose  cypress 
trass  25. to  35  foot  in  height  were  utilised  against  the 
building,  with  smaller  and  finer  varieties  of  conifer 
stepped  dovn  in  front  of  then  to  the  lawns  which  ex- 
tended thence  to  the  roadway. 

The  Court  of  Pour  Seasons  contained  a  high 
class  of  evergreen  trees  and  shrubs,  so^e  of  tho  higher 
foms  of  acacia,  olives  and  .uittosporua  being  used.  The 
beds  of  the  avenue  looking  upon  the  I^ay  were  developed 
a»  lawns*    The  Court  of  Abundance  was  distinguished  by  a 
number  of  large  Italian  Cypres »?  trees,  also  orange  trees 
in  full  bearing* 

The  principal  avenue  around  the  &ain  Group  of 
buildings  eras  slanted  in  large  pal -.a  and  other  trees, 
the  planting  on  the  east  driveway  consisting  of  well 
branched  Dracena  indivisa,  averaging  16  feet  in  height, 
*hilo  the  Touth  2>riveway  had  a  double  ro^  of  palia*  on 
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•ither  side  in  tso  varieties,  placed  alternately,  and 
averaging  10  foot  In  height*    There  was  no  tree  planting 
•long  the  iiorth  Ksplanade,  in  order  that  the  view  toward 
the  Bay  bo  uninterrupted* 

Unique  treatment  for  a  portion  of  the  boundary 
fence  along  Chestnut  street  was  realised  in  the  ehape  of 
a  wall  of  color •    This  was  accomplished  by  building  a 
structure  of  wood  to  support  flat  flower  boxes.  These 
-boxen  were  2  feet  by  6  feat  and  2  inches  deep,  filled 
with  loan  or  r.oss  and  covered  with  an  19  £uag®  1  inch 
wire  meah,  and  planted  with  one  of  the  colored  varieties 
of  »eeembryantho?auiu      Sorse  3700  boxes  were  prepared  and 
planted  at  the  temporary  gardens  and  brought  to  a  hardy 
state  of  growth  ?rior  ^o  erection  of  the  wall.  *hen 
ready  for  use,  the  boxes  were  nailed  to  the  timber  stud- 
ding, through  two  inches  of  ©oil  and  box,  one  above  the 
other ,  lengthwise,  on  both  sides  of  the  structure,  which 
resulted  esoentially  in  a  vine  covered  wall*  Arranga- 
cents  for  irrieation  v/ere  made  by  issans  of  two  pierced 
water  pipes,  one  placed  over  each  face  of  the  wall,  in 
sueh  scanner  as  to  allow  a  spray  of  water  to  fall  on  the 
foliage. 

The  wall  so  crated  formed  the  southern  boundary 
of  the  fouth  Garden  an  1  was  nearly  1500  feet  long,  20  feet 
high  and  R  feet  thick,  broken  t?ith  the  gate  at  fccott 
Street  34  feet  high,  ^ith  arched  entrances  251  6*  hi&h, 
and  the  various  exit  openings* 

This  produced  effect ivo  surfaces  of  rich  green 
or  bright  pink,  depending  up^n  the  season.      The  prise 

-  115  - 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Divi*ion  of  Work* 


reasons  for  utilizing  this  method  vers  those  of  economy 
and  speedy  result*.    A  vine  covered  vo.ll  created  isimed* 
lately  prior  to  the  opening  of  the  Exposition  was  the 
aim,  and  the  desired  result  was  attained* 

Such  wero  some  of  the  eenor&l  features  In 
eonnootlon  with  the  landscape  gardening  scheme.    It  1c 
not  advisable  to  continue  the  description  further,  but 
it  is  thought  sufficient  Inf  omit  Ion  has  been  fjiv«n  to 
convey  to  the  reader,  the  character  of  tao  ochene, 
although  there  were  nany  oth^r  features  which  have  not 
been  touched  upon.     It  ie  to  be?  hoped  that  at  thr?  close 
of  tVio  ^position  tnc  Land  bo  ape  Engineers  will  conpile 
a  botanical  report  covering  the  entire  planting  scheme 
2n  the  total  of  73.45  r,cr$g  of  garden  (of  which  5.57 
acres  were  made  ncces'se-ry  on  account  of  tho  failure  of 
contemplating  Stats  and  Foreign  participants  to  uee  tlx 
site  allotments)*  at  an  outside  cost  of  2533,000,  there 
were  presented  lawns,  trees,  shrub?;,  bulbs,  annuals  and 
perennials  to  an  extent  that  sse^o  Incredible  w;i©n  tho 
original  condition  of  the  site  is  remembered* 
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General* 

Sith  the  exception  of  thePalaeo  of  Fine 
Arts,  the  dariio  and  dome  substructure  of  the  2'alace 
of  horticulture  and  the  Tower  of  Jewels ,  and  certain 
fire  walls  of  the    .:*in  Croup,  all  etructurca  consisted 
of  a  tinxber  frame  supporting  a  .vail  built  of  v.«ooden 
etude  covered  with  grooved  sheathing,  an  1  a  yl&ater 
initfttion  of  traverti  e  stone,  an  elsewhere  described* 
All  exterior  window  openings  were  glazed  with  chipped 
glass  inr.tead  of  clo'ir  ^lass*     •Keflex"  or  "J  osc*  t-lisn 
w  n  adopted  because  of  its  diffusing  qualities*    •  iiilar 
£lac«  woe  used  for  fjkyli/.htn  and  tae  rooft»  were  covered 
\»ith  social  prepared  roofing* 

In  general,  all  grillages,  whether  for  piles 
or  uprtad  footing  on  earh#  ?*erc  of  timber*  ilowevar, 
tnoro  were  places  -.Mercs  footing  were  made  of  concrete 
reinforced  with  steel  bars*  The  footings  of  the  iov»er 
of  Jewels  fere  twelve  in  number  and  of  three  different 
sisee*  Xiie  largest  of  these  footings  capped  a  cluster 
of  42  wooden  piles  and  supported  the  caet  Steel  base  of 
a  tower  leg  and  was  14'tV'x  L?*G"  and  V  Jm  in  thickness. 

Vaults  to  contain  transformers  for  reducing 
4, coo  volt  alternating  current  were  located  in  all  the 
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main  exhibit  palacoe.    ^ince  tftuse  vaults  wero  required 
to  be  of  firoproof  nateriuls  they  were  built  of  reinforced 
concrete  throughout.    Eucn  vaults  v/ere  approximately 
IV  x  20*  aril  9%  hl&i  with  0*  walls  reinforced  *ith  3/8" 
equare  barn  13"  on  centers,  horizontally  and  vertically, 

Lumber, 

Aside  from  thr»t  used  by  a'vrtioip^nte,  there 
*ao  required  for  the  construction  of  bulllin&s  and  for 
the  purposes  of  the  Exposition  Company  approximately 
80,600,000  feet,  b:ard  measure,  of  lunber  in  assorted 
*i»e«  ranging  frosi  1"  x  4"  -  6  foet  lone    to  timbers 
18*  x  10*,  90  feet  in  length.    Of  this,  in  round  num- 
ber* 60,100,000  f~et  was  eu;>piied*to  the  contractors 
froa  the  \orth  by  the  Exposition  Company.     'hile  the 
moftt  of  this  lumber  was  of  cor/iu-oroial  sizes,  it  #&a  not 
obtainable  from  the  local  yards  in  tjic  quantities  re- 
quired, consequently  rsost  of  it  fug  cut  /'or  tae  purposes 
intended,  and  shipped  directly  from  the  ::ills  to  the  Sx» 
po<-ition  Grounds*    ?hirty-two  mills  cut  snd  -applied  the 
material  required.    These  trjill*  ranged  all  the  w-iy  from 
Mendocino  County,  California,  to  *u.;et  Sound,  fashington, 
the  t  ajority  be  inf.  located  at  Cray*s  Harbor  and  the  ^ooc 
h?*.y  region. 

"The  lumber  was  ehipnad  from  the  fallls  by  st&a.t 
schooners  in  lots  ranging  frua  150,000  to  800,000  feet. 
A  fleet  of  about  thirty  veseel?  called  at  the  Exposition 
alcioft  regularly*  and  at  tic.e*  lui.b  r         received  of er 
tho  docks  at  the  r"te  of  t«o  Billion  feet  per  wsek.  This 
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was  taken  directly  from  the  ship's  tackle,  loaded  on 
trucks  and  hauled  with  hoop  horses  to  the  piling  spneos 
adjacent  to  the  various  building*.    It  was  then  piled 
into  what  is  Known  as  "rough  pilo",  the  timbers  being 
piled  toc«t>*er,  the  surfaced  lumber  in  another  aectlon 
and  the  balance  of  the  rough  timber  in  a  thirds    It  "was 
in  those  piles  that  the  na to rial  vras  turned  over  to  the 
contractors  vho  attended  to  whatever  further  sorting  they 
found  necessary  to  expedite  their  -work,    further  account 
of  these  operations  will  be  found  elsewhere  herein. 

In  revis^in,:  the  lumber  situation,  it  should.be 
said  that  in  the  early  history  of  the  vorfc  a  great  deal 
of  attention  ^aa  giver,  to  the  subject  before  any  plan  vac 
evolved.    Preliminary  calculations  base!  on  an  assumed 
Exposition  area  of  about  60  acres  with  a  million  and  a 
half  foot  to  the  *ore,  indicated  that  sone  ninety  nillion 
feet  of  lumber  ^ould  be  required  for  the  raaln  exhibit 
palaces.      This?,  ao  later  results  proved,  ^aa  hi&h,  but  it 
was  sufficiently  accurate  to  nerve  as  a  basis  for  conclu- 
sions.   Lumber  being  ths  principal  construction  material, 
it  »!is  naturally  supposed  that  if  bought  in  bulk  from  the 
mills  direct,  a  considerable  saving  of  money  would  be 
effected.      :'he  procedure  proposed,  was  to  have  an  imposi- 
tion roprecentativc  place  with  the  different  lumber  com- 
panies orders  for  an  assorted  stock  of  lumber  at  prices 
as  agreed  between  the  representative  and  ths  iussber  com- 
pany, with  the  understanding  that  the  lunb?r  was  to  be 
•hippoa  direot  to  the  ftxposl tion  from  the  mill  and  landed 
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on  the  Uxpoeition  wharves,  after  which  the  Exposition 
wu§  to  c^r«  for  and  deliver  earno  to  an  imposition  yard, 

or,  in  other  wordo,  tha  Exposition  wae  to  establish  a 

i. 

lumber  businoe** 

The  objections  to  this  •chcrac  were  numerous*. 
Jn  the  first  place,  tho  Exposition  ^om.^ony  would  have  to 
maintain  a  lumber  yard  of  considerable  capacity,  assuming 
two  or  three  building?,  under  ^ay  at  one  ti©e*    It  was 
considered  that  ten  to  thirty  million  fo?t  in  the  yards 
*ould  be  necenr-^ry  to  satisfy  the  demands  of  the  contrac- 
tors,     Thie  would  naturally  require  a  complete  organisa- 
tion to  inspect,  chock,  unload,  stack  .ami  deliver  all 
lumber,  even  apeu'-in^  th'»t  contractors  >*ould  haul  from 
the  Exposition  yardc*  to  tneir  buildings* 

Another  argument  a--;aid?it  thio  echeno  was  that 
the  contractor  h»ou id  not  be  responsible  for  the  material 
and  that  it  would  be  difficult  for  the  exposition  to  have 
a  ri^id  tUio  requirement  in  the  building  contracts  because 
it  was  anticipated  that  contractor*  would  claim  delays 
end  possibly  extr%  compensation  for  non-delivery  of  lum- 
ber.   Other  features  ware  discussed  at  lengt  i,  and  it  was 
finally  concluded  that  trie  objections  were: 

1st:  That  the  gxpoeition  C  *npany  vould  be  in  the 
lumber  business a  whieii  would  necessitate  the 
building  of  the  necessary  organisation  with 
consequent  er-roence* 

2nd;  it  was  thought  that  there  would  be  leas  lumber 
competition* 

3rd:  The  schema  proposed  eeeraed  to  relieve  the 
building  contractors  of  the  responsibility 
for  the  quality  and  deliver/  of  tho  lumber* 
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4th:  It  wan  anticipated  that  there  would  be  diffi- 
culty in  establishing  -j.  ti;ne  for  the  completion 
of  tuc  work  and  that  possibly  the  building  con- 
tractors would  «nt«r  claims  for  delay,  o.^ing 
to  th*  norv-delivor/  of  lunger  on  tho  part  of 
the  /.xposl  tion, 

5th:  It  was  believed  that  all  contractors  *?ould 
include  in  their  bids  a  higher  percentage  of 
profit  on  labor  alone,  tho  cont  of  which  is, 
in  general,  somewhat  uncertain,  whereas,  if 
tho  contractor  furnished  his  own  material ,  ho 
would  assume  u  lo-vcr  percentage  because  his 
profit  could  then  ou  based  to  a  great  extent 
on  an  established  co".  t« 

6th:  At  the  time  tho  plan,  was  proposed  tue  buildings 
were  not  fully  designed  nor  tho  plans  com- 
pleted, and  it  ^a*  thought  ii  -ny  considerable 
quantity  of  lumber  vas  purchased,  owing  to. the 
froquont  changes  which  always  arise  in  building 
w  r:9  there  would  likely  be  a  large  emount  of 
lumber  which  did  not  meet  with  the  requirements* 

7th:  Tha  area  which  ^ouli  be  of  necessity  devoted 
to  lumber  yards  covered  space  shioh  would 
eventually  be  gardens,  streets  and  roads,  and 
thin  urt;    ouli  naturally  prevent  or  delay  its 
improvement* 

8th:  Tho  e«ner;il  complexity  of  the  situation  with 
reference  to  formulating  a  program  of  building 
operations  to  conform  to  the  requirements  of 
the  lumber  scheme  as  proposed. 

Nevertheless,  despite  these  apparent  objections, 

there  were  many  reasons  which  presented  this  scheme  for 

favorable  Consider  ition: 

Irt:  it  developed  upon  investigation  that  the  luiaber 
companies  would,  in  general,  prefer  to  furnish 
the "  lumbe r  di roc t  t >  tho   .xpo -ition,  on  aoecua t 
of  the  certainty  of  obtaining  their  money  fir-t 
ha  nd  • 

2nd;  The  Sxpoeitioa  was  assured  of  a  saving  of  at 
least  t*?o  per  cen«t#  for  cash  aithin  ten  days, 
ana  since  its  funds  p'ore  available,  there  was 
no  reason  why  this  would  not  be  good  business* 

Jrd:  It  eliminated  the  retailer* a  profit  and  the 
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eoat  of  a  lone  huul  .iorotjs  town  fraia  the 
various  lunbor  yards,  and  it  wa»  shown  that 
this  saving  would  a^irecnto  considerably 
more  t.«an  th*  oont  of  furnishing  planic  roads 
and  hauling  the  lumbar  to  the  building  sites 
from  one  imposition  yard. 

4th:  It  ooviatcd  all  delays  relative  to  lumber, 
beoause  trie  tixposlt  ion  limber  yard  would 
presumably  be  in  a  position  to  supply  the 
required  sizes  of  lumber,  whereas  the  local 
yards,  under  normal  conditions  could  not 
supply  the  amount  neoessary, 

5th:  Iron  a  study  of  the  lumber  market  it  appeared 
that  prices  te tided  to  go  dovrn  rather  than  up, 
and  this  offoro i  a  fine  opportunity  for  oon» 
eiderablt*  saving  »     in  fret,  later  devblopnente 
confirmed  this  speculation, 

Uany  other  favorable  arguments  presented  ttteia* 
oolves  and  it  was  finally  decided  to  purchase  all  lumber, 
although  many  objections  were  offered' by  contemplating 
bidders  and  by  the  rotall  lumber  trade. 

This  policy  was  ruaterially  influenced  by  new 
considerations  which  eprreoted  certain  defects  of  method 
in  placing  orders  and  handling  lumber*    ^tsr  develop- 
rants  indicated  that  time  and  aoney  could  bo  saved  by 
waiting  for  the  completion  of  structural  plans,  as  fron 
taeso  could  be  prepared  specifications  of  lumber  required 
for  each  individual  building  or  pi^ce  of  work.  This 
removed  the  objections;  relative  tw  the  creation  of  the 
luctber  yard  along  with  the  possi'biiity  of  loen  due  t>  the 
acquisition  of  useless  Jiaterial,    Furthermore,  it  became 
evi'iont  that  under  these  conditions  it  woald  be  feasible 
to  stevedore  the  lumber  direct  from  ship's  tackle  to  tha 
building  for  which  it  wj«  intended. 

The  procedure  adopted  for  purchasing  lumber 
*as  as  follows:     The  estimating  department  of  the  Division 
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!  of  .'orfcs  rcade  our.  specif lo&tlons  of  lumbar  in  close 

!  4et<i>ll  to  the?  extent  of  six  or  Severn  copies,  waieh  speo- 

!  lfioaticns  vere  forwarded  to  the  Exposition  lumbar  repre* 

3entitivc  who  solicited  prices  thereon.    The  Exposition's 
'  representative  aotcd  essentially  as  a  lumber  broker  and 
I  after  the  prices  were  obtained  the  tot*l- order  t^s 
J  divided  up  by  hiss,  whsreupon  limber  contracts  »rere  reaSe 

out  fcy  the  division  of  uorks  nn-i  signed  in  the  usual 

1 

inn^rt    The  grading  and  tallyiiu   of  all  ths  lumber  re. 
;  ceived  by  the  Exposition  Company  was  done  at  the  point 

j  of  loading  by  licensed  inspectors,  who  issued  s^/orn 

■ 

certificates  as  to  the  grade  and  quantity  of  the  material 
nioh  they  had  passed  upon,  and  upon  arrival  it  v/?i,s  rein- 
i  ppcetcd  by  another  organization  of  the  same  nature*  in 
|  this  way  it  v;:i8  possible  to  check  up   Tactically  any 
\  difference  in  grade  or  quantity,  end  t:  have  &n  absolute 

tr.lly  as  close:  as  it  was  possible  to  obtain,  of  the 
:  material  that  was  delivered  to  each  bull in, r.* 

Upon  the  sieving  ef  the  various  building  con- 

tr-ctp,  the  contr^otorn  were  furnished  with  dnt.'-il^d 
:  statement e  Indicating  the  purpose  for  which  the  various 
•  tlzes,  lengths  and  grades  of  lumber  at?  furnished  thess 

to  be  used,    at  delivery  of  lumber  the  receiving 
\  contractor  v?&s  required  to  sie;n  receipts  for  his  re  spec* 
i  tive  cargoes,  these  receipts  being  baeed  upon  t-«e  retally 

'• '  ^  at  trie  Exposition  dock?. 

I 

Froa "the  time  that  the  firsl  order  cf  lumber 
|  *a»  ?lsesd  in  December,  1912,  until  August,  1314,  the 
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price  of  lumber  and  general  freight  tariff*  wore  on  a 
decline,  which,  of  couree,  resulted  in  considerable  saving 
to  the  Exposition  Company.     The  situation  is  graphically 
portrayed  upon  the  lumber  diagrams  included  herein. 

Altogether,  the  net  expenditure  of  the  jiixposi- 
tion  in  round  numbers  for  lumber  thus  furnished  was 
$1, 006, 700,  which  is  equivalent  to  a  flat  rate  for  all 
Classen  of  lumber  of  -14.70  per  thousand  board  feet 
delivered  at  the  Exposition  'wharf.    Adding  to  this 
$1.00  per  thousand  for  stevedoring  and  42/  per  thousand 
to  cover  the  oost  of  pl-?rik  roads  (considering  that  one- 
half  the  1 57,000  copt  of  trie  roadc  was  chargeable  to 
lumber) ,  and  40/  per  thousand  to  cover  the  co^t  of  re- 
inepsction  and  the  pro-rata  charges  of  the  estimating 
bureau,  there  results  a  total  average  flat  rata  of 
116*52  per  thousand  for  lumber  delivered  and  rough-piled 
at  the  site  of  the  ?rork. 

From  information  available,  the  lumber  avail- 
able yiay  be  summarized  •  as  follows: 

Lumber  for  t he  pu rp_ o^es  of  t)ie^^xpos_il lij^JjO • 

iroro  the  i,orth  and  stevedored  68.131,738  Bd«#t. 

"    local  yards  for  force  aect.  ?t 500. 000  "      •  x 

*  "        •  contractor-,  500.000  "       "  x 

"  "    bought  by  contractor? 

to  complete  requirement?  oti  build- 
ing contracts  3,000,000  "       "  X 

Srorn  local  yards,  bought  by  con- 
tractors for  structures  for  waich 
the  Exposition  Company  did  not 

furnish  the  lumber  ,  1.500.000,  «  x 

Total  for  Exposition  Company  80,631,758 


•  Estimated 
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Total  for  Exposition  Company  60,631,738  Hd.tft. 

Lumber  for  Part lelpantw: 

Mill* 

From  the  IVorth  &  stevedored,  5,000,000  x 
From  local  yards  ,  25.000t000  x 

Total  for  Participants  30.000.000  bd.Ft. 

Total  consumption  on  Croundo  110,631,738  lid. Ft. 

(x  Estimated) 

ffalle. 

In  general,  and  particularly  in  the  case  of 
the  ilain  Croup,  all  exterior  walls  were  built  of  a 
single  line  2x6  studs  placed  18*  on  centers  and  covered 
with  grooved  sheathing  and  plastered.      The  studs  were 
stiffened  laterally  at  intervals  of  approximately  15  ft. 
by  means  of  horizontal  girders  framing  between  the  wall 
posts.    This  was  a  departure  from  the  framing  at  previous 
Expositions  where  two  lines  of  studs  laced  together  were 
frequently  used.    A  single  line  of  studs  effected  a 
considerable  saving  in  the  matorial  over  the  double  t?tud 
method.    This  scheme  was  mo^t  adaptable  in  the  case  of 
the  Lain  Group  because  of  the  high  wall  without  window 
openings  and  the  absence  of  deep  reveals. 

The  composition  used  for  covering  of  the 
exterior  walls  consisted  of  a  specially  prepared  gypsum 
product  colored  at  the  factory  in  accordance  ^ith  formulae 
furnished  by  the  Exposition  Cor.ipany  and  manufactured  in 
•uch  a  way  as  to  be  adapted  particularly  for  exterior  use. 

I  I 

l/here  cast  forms  were  not  used,  the  plnstic 
QorapoBition  was  applied  directly  to  the  grooved  sheath- 
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in^«    All  cornices,  archi toctural  columns  and  decorative 
ceilings  were  cast  frora  moulds,  eic^red  to  the  skeleton 
fr&no  of  wood*      As  noted,  there  was  a  deviation  from  the 
pr&otlce  of  other  ^xpoeitions  in  that  the  stucco  was 
artificially  prepared  travertins,  which  vith  ite  ntrati- 
fiod  texture  and  ouc^et;tion  of  color  alleviated  all 
nanotony* 

lionmn  Travertine  was  first    rtif ieially  repree* 
ented  in  the  new  Pennsylvania  Station  in  Ken  York  ^ity 
by  Paul  £•  3onivellet  the  originator  and  supervisor  of 
the  ^position  plnptic  scheme*     'cKin,  i.ead  &  V/hite,  the 
architects  of  the  structure  used  the  natural  travertine 
for  a  decorative  wainscoting  in  the  passenger  waiting 
room,  but  this  material  was  too  costly  for  uoe  on  the 
entire  vails  and  vaulted  ceilings  of  thle  room  and  it 
occurred  to  t.^ou  that  a  suitable  imitation  would  osadee  an 
agreeatlo  substitute  for  the  great  portion  of  the  wall 
area  above  the  wainscoting.      r«  lenivelle,  a  happy 
eoabinaticn  of  the  artist  and  artisan,  undertook  t his 
important  work  and  carried  it  out  successfully* 

The  work  dono  in  the  Pennsylvania  1  tation  waa 
in  1910  f».nd  capture  a  the  admiration  of  oil  srho  see  it* 
therefore ,  at  the  suggestion  of  Liccnr**  UeKlm',  l  ean  k 
-hito,  ti.e  Division  of    orke  engaged  Kv«  Denivelle  in 
position  of  Supervisor  of  Texturo  and  Modeling,  ae  noted 
In  the  remarks  on  organisation*    But  there  wae  a  difference 
between  tfie  use  of  a  few  tons  of  colored  cement  plaster 
cast  blocks  ov^r  the  comparatively  limited  interior  wall- 
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area  in  the  Pennsylvania  r tat ion  end  the  use  of  gypsum 
produot  on  the  vood  sheathed  e  fcerior  area  of  all  the 
buildings  upon  the  Exposition  Grounds*    W&en  twenty- five 
to  thirty  thousand  tone  of  rcstcrinl  srere  to  be  used  a 
widely  different  problem  wne  presented.  Experienced 
Exposition  contractors  pronounced  the  textured  and 
colored  exterior  as  impossible  of  accomplishment  and 
cany  of  the  western  gypsum  mills  looked  unfavorably  upon 
th«  proposal »  so  for  *  time  the  artistic  eaccona  of  the 
2xpoBitlon  vsxn  threatened  by  the  nttitude  of  both  of 
thece  neceneary  factors.    However f  :  r.  Denivelle,  forti- 
fied ?.'lth  the  kr.o'vlcd,;o  obtained  cy  the  solution  of  & 
•inllar  problem,  believed  that  the  Kxposition  ol^Btic 
nehene  eight  b*i  made  euccepff j1  if  the  plaster  lo&nufao* 
turerc  could  be  interested*     In  ti:i*  connection  he  sue- 
ceede;\  in  convinoinj:  Dr*     ill    •  Sllerbeck,  the  heed  of 
tho  *;,cphi  (Utah)  riveter  and  Manufacturing  Co."  of 
the  feasibility  of  the  process    *>r.  Sllerbeefc1  «  special 
technical  training  in  the  mineral  earth  industries  and 
hie  extraordinary  facilities  from  ©  3Jill  operating  stand* 
point  made  him  8  valuable  adjunct  to  the  scheno  and  while 
the  hope  of  anticipated  profits  may  hays?  spurred  him  an 
to  tone  extent  ,  it  munt  bo  said  in  nil  fairness)  and  with- 
out  detracting  frosJ  others,  that  his  e o-or«*r.*tion  tfith 
tr.  r>enlvelle  wae  b  potent  factor  in  bringing  about  the 
successful  result* 

All  stucco  on  fl*t  surfaces  ^an  two  coat  work, 
the  first  coat  being  r  bas*  coat  of  chosen  nixture 
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The  net  rceult  after  tnu  removal  of  the  £lue 
mould  vaw  a  caot  ahowlng  etratif ications ,  color  veinln^s 

and  variegated  Indent &tione«     The  indentations  occurred 

i 

at  all  points  where  the  eo^i-dry  mixture  wae  placed  on 
tho  would,  the  whole  £ivin<;;  tbo  general  effect  of  the 
chofci<»ally  precipitated  ntom  which  it          intended  to 
imitate* 

~ost  of  the  hardball  of  the  plastic  exterior 
wao  •*ephi*  and  thie         ajade  of  gypsum  roe&  from,  tho 
&ephl"(Utah}  quarries.    Thi??  ruck  io  of  exceptional  pur* 
ity  and  hag  ideal  physical  qualities,  being  dsnoe  and 
non-crystal inc.    In  the  mixture  of  h&rdw&ll  for  3xposl» 
tion  purposes  t  io  rock  was  properly  calcined  and  th*re 
van  added  to  this  natorlsl  a  fixture  of  asocstoe  fibre, 
wood  pulp  and  silicate  Of  alumina  to  control  volume  entire 
to  induce  plasticity  and  to  make  it  capable  or  roaistins 
roieturo*    The  formula  froaa  which  this  vac  prepared  was 
worked  out  oy  3r.    ileroeoiu    To  each  ton  of  this  wa» 
added  American  Haw  i  ionna  or  rrench  Ochre,  generally 
the  latter,    urnt  ;:ienna  and  Raw  ^mb*:r  to  secure  the 
color  prescribed  by  the  Exposition,      the  total  njnount  of 
color  van  thirty  to  eighty  pound*  p..  r  t.>n.  depending  on 
the  color  valuen  of  pigssenta  which  varied.  American 
color  being  particularly  woa*.  and  on  theuas  to  which 
the  final  fflixtur«  ™*  ^  be  put.    7ha  Sephi  Company 
eut>  .lied  ap^ro/laately  20.000  tons  of  Material  for  nil 

xpo'Htion  purposes  wiiieh  included  scratch  coat,  finish 
coat,  colored  eaeting  for  both  staff  and  statuary,  and 

this  required  over  500.000  pounds  of  pio-o.-  t. 
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The  fomulao  furnished    y  the  Exposition 
Company  to  the  nanuf aeturera  of  hard  wall  planter  were 
in  two  fornts,  one  Tor  plat? tics  travertine  and  the  other 
for  easting  travertino.    The  prepared  material  was  uaed 
by  the  contractor  in  accordance  with  instructions  received 
fre^  the  Sxpoflltion's  demo  no  traitor,  ?/ho,  in  turn,  kept  in 
clo**o  touch  v.ith  the  factories  oo  that  change  a  in  fornu* 
lac  could  be  made  to  aoooa-oiate  the  vuryin^  color  of  the 
original  product.     The  Exposition  sade  teste  of  every  car 
of  plaster  delivered  to  the  grounds,  which  Injured  a 
uniform  color,  for,  in  the  event  of  a  shipment  of  a  ear 
of  planter  which  was  ofi  color,  either  other  colored 
:..\ttcr  wr.e  added  to  bring  it  to  th«  required  shade,  or, 
if  this  could  not  be  don*,  it  was  rejected, 

The  following  information  refer:  to  the  bate 
formulae  uned  in  connection  with  the  material  t*;anuf al- 
tered at  th°  rills  of  the  eeveral  companies. 

The  formulae  furnished  to  a  r.ili  for  plain 

surfaces,  consisted  of  three  dry  pigsientc  and  fibred 

hard  wall  plater,  follows: 

Turkey  I  aw  Djsober  •   2  lb©»5  02« 

Italian    urnt     ienua  •   1     "     J  * 

■  French  Oohre  •<•«••••••••••••       3  " 

•.  floored    xterior  .ari'alu,.  500  " 

*hia  o&ne  dry  froo  the  factory  and  tae  contractors  added 
on*.half  p-*rt  of  eand  to  ono  part  of  the  dry  saixturs,  plus 
93  pounde  of  hydrate  J  lino  to  500  pounia  of  hard wall,  and 
ti»o  require!  amount  of  water.      7  hi*  plastic  mixture  vas 

w  doue  tidr.(.$i  tx.ir.  was  un fibred, 
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applied  to  the  walls  in  the?  usual  manner,  orer  the 
•crotch  coat  of  fibred  un colore  J  hardwall,  as  elsewhere 
noted,  an \  was  stippled  in  lines  with  special  hand 
bruBhoB  and  then  traveled  to  a  hard,  smooth  finis  , 
leuvinf,  the  stratification*)  der.ired» 

Another  formulae  woe  furnished  to  the  factories 
for  the  material  which  was  to  ho  used  in  casting  the 
staff*    fhifi  formulae  was  Laeed  oil  the  uoe  of  16  pounds, 
11,5  ounces  of  color  and  SO    pounds  of  casting  plaster 
us  follows; 


Turkey  Haw  Umbsr  ....   3  lbs*  12  os» 

Italian  Burnt  Sienna  ..........  1  ■      15$  ■ 

French   chre   11  * 

c-istin^  Plaster   300  ■ 


his  was  the  body  mix  which  was  S  lipped  from  the  mills 
direct  to  the  ground e  and  used  ty  the  plaster  contractors 
in  four  different  oay*  in>  the  manufacture  of  the;  staff* 
The  material  for  the  light  vein*  was  mixed  by  the  con- 
tractor from  the  body  mix  score  refsrred  to,  in  accordance 

9 

with  the  following  formulas: 


Shite  Casting  blaster  ...... .  200  lbs* 

Hard wall  Plaster  »..•••*•..»«  70  " 
Bo£y  Hjbc  Colored  Casting  blas- 
ter  270  " 

and  t?:e  material  for  the  dark  veins-  as  follows: 

Body  Mix  Colored  Casting 

Plaster  »•«..*   100  lis. 

I>aw  Uiabe  ■   IS  oa« 


The  seal* dry  was  mads  of  the  body  mix  with  ah  addition  of 
*n  amount  of  sand  to  produce  the  desired  granulations* 
*hH«  the  wet  mixture  was  the  same  without  sand  hut  with 
fr-ore  water  to  produoe  the  finished  cast  face*    This  liquid 
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rixt .» re,  reinforoed  with  herap,  was  ueod  to  brint;  the  east 
u?  to  the  required  thickness,  *,c  elsewhere  described* 

Lain.  Group , 

Considerable  interest  attache?  to  the  &&ln 
croup  of  ei&ht  pftlacee,  2756  feet  long,  1250  feet  wide, 
4C.0  acres  in  extent,  the  structural frame a  of  which  wore 
of  *ood.    Hash  building  had  major  longitudinal  end  trans* 
votpo  aisles  vith  «  dome  at  the  intersection.      The  r  a  in 
p.islo  trusses  in  clerestories  were  three-hinged  arches 
ti2  feet  ©pan  end  36  feet  high  (Trues  '■) ,  with  a  spring, 
line  51  feet  above  tht;  floor*    The  domes,  100  feet  in 
diameter  an:  162  feet  nigh  consisted  of  32  ribs  •  each 
pair  having  been  analyzed  a.s  a  three-hinged  arch  *  rest- 
ing u;>on     circular  girder  which  in  turn  w.is  supported 
by  four  girders  (Trues  3),  forcing  *  square  of  102  f^et, 
at  the  corner;*  of  which  were  framed  diagonal  girder© 
affording  four  additional  supports  for  tha  circular 
girder.    An  unsupported  height  in  one  direction  of  90 
feet  for  dome  column  prevailed.    The  roof  over  sJLl  por- 
tion? of  this  group,  not  covered  by  tlr.  dorian  and  clere- 
stories, w?*s  supported  by  modified  flowe  trusses  70  to  BO 
feet  span,  26  to  27  feet  centers,  of  an  averse  depth  of 
10  feet  having  their  lower  chords  40  feet  above  the  floor* 

s'bere  the  walls  of  two  buildings  were  connected 
by  an  architectural  feature  across  a  court,  or  where  such 
*alls  approached  nearer  to  each  other  than  130  foot, 
Concrete  walls  were  provided  &o  fire  stops*    There  were 
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fourteen  of  these  concrete  fir:  walla  in  the  lain  Croup, 
varying  in  length  from  46  feet  to  305  feet  and  in  height 
from  60  foct  to  70  foot,  making  a  total  length  of  3?85 
lineal  foct,  with  a  total  area  of  approximately  214,  000 
eq.  ft*     The  construction  consisted  of  a  6*  concrete  cur. 
tain  w:\ll  reinforced  by  J*  square  steel  bars  IB"  centers 
in  both  directions,  carried  by  horizontal  reinforced 
concrete  beams  ^t  vertical  intervals  of  approximately 
12  font,  which  T7ore  in  turn  supported  by  reinforced  con* 
oreta  columns  carried  upon  concrete  capo  and  wooden 
piles*      ThCss  walls  ^erc  of  l»2-<  mixture  and  vrare  care* 
fully  calculated  to  withstand  all  forces  which  they  «sro 
subjected  to,    The  concrete  eolurcno  sere  tied  to  the  ;..ain 
building  francs  by  wooden  trusses  end  knee  braces*  Cn 
the  outside  of  all  oonorete  v».lis,  were  embedded  wooden 
otrips  wnich  furnished  nailing  for  the  e-tcrior  studding 
of  tuo  walls  of  the  courts* 

Gn  the  west  wall  of  the  Main  croup  there  .vers 
two  half  domes  US;  feet  high  and  72  feet  3  inches  wide* 
These  dope  were  the  entrance  features  of  the  Palace a  of 
Education  and  Food  Products  and  centered  on  the  longitud- 
inal axis  or  the  domes  and  clerestories,    the  construction 
of  each  c-.uisieted  of  two  5-hinged  arches  supporting  the 
'alls  and  the  arched  roof  and  a  steel  3-hinged  arch 
carrying  the  trussed  vita  of  the  half  dome.    Those  arches 
had  a  clear  span  between  end  pine  of  92  feet  and  a  height 
of  ICR  feet  from  end  pins  to  center  pins. 
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Another  special  feature  web  found  in  the 
ialaoe  of  Transportation.    Jills  ?vas  a  variation  in  the 
typical  franinc  "arhich  was  neoeennry  in  order  to  provide 
an  unobstructed  working  space  of  96  feet  by  297  feet  for 
the  operation  of  &  rollinr  stock  transfer  table*  special 
timber  Hows  truooas  of  100  ft.  span  of  unusually  hoavy 
construction  were  used  here* 

Court  of  the  tjniv  sjrgo* 

Incorporated  in  thfa  !  Jain  Group  waa  the  Court 
of  the  Universe,  the  main  court  of  the  Exposition,  the 
principal  features  of  which  wore  the  two  friuraphal  Arches 
at  tfif;  east  and  xcti  entrances  of  tae  Court.  these 
arehoo  wera  immense  tiaber  structures,  each  of  which  tsay 
be  structurally  described  as  a  huge,  rectangular  box 
60  feet  wide  by  127  feet  long  and  147  feci  high*  Through 
tbii*  box  w&e  passed  a  oarrol  vault  *ith  a  width  of  52  feet 
«nd  r  height  of  i>0  feet*     The   vails  of  the  structure  con- 
si«ted  5f  the  usual  travertine  plaster,  grooved  sheathing 
lath  and  studs  supported  by  a  timber  frame  of  poet  sad 
true*  construction,    tha  exterior  was  richly  treated  with 
staff  ornament,  color  and  sural  paintings  and  t&«  area 
was  surmounted  by  a  group  of  sculpture «  weighing  approx- 
Inately  43  tons. 

There         nothing  uuuouU  in  the  framing,  except 
the  proportions  of  the  etruoturco«      Bulldinge  of  tali? 
•  Ise  would  normally  be  built  ^ith  a  eteei  frarae  for  tho 
total  height  froia  the  ground  to  the  top  of  the  sculpture 
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wai  183  feot.    Thi«  uo  jlpture  included  s;>ine  hu£©  ele- 
phant* for  ono  arch,  and  horses  for  the  other,  which  re- 
quired special  fraain^  connected  to  the  main  frame  -vhilo 
the  eculpture  «ft©  being  erected* 

of  u  Aburn  lance* 

Thn  Oourt  of  Abundance  on  the  oast  and  >*©«t 
axis  of  tue.  r&ain  group  was  located  between  the  r alaeo© 
of  Varied  Industries,  Manufacturer » ,    inco  and  Metallurgy, 
nnd  Transportations      the  Mourt         square  in  plan,  criw 
alsttng  of  .1  colonnade  on  tho  four  sides  .4th  n  to /ar 
219  fcot  high  at  the  north  entrance  to  the  Court*  this 
tower  *as  the  only  part  of  the  fiourt  which  required 
special  contraction,    ^ocsoiso  of  iti*  type  of  architec- 
ture! whioh  r.ay  bo  most  accurately  described  as  Spanish 
Cothic,  t  .c  tower  pr«*ent«d  Unusual  problems  in  timber 
fraalng,    the  deep  and  frequently  occurring  reveals 
rendered  Impossible  continuous  lacing  in  the  walls  ©o 
that  a  system  of  superlznpoeod  portals  was  resorted  to 
to  resist  wind  stresses*     These  portal*  consisted  of 
ordinary  Kawe  trusses  with  counter  members  and  knee 
braces,  the  knee  braces  being  placed  at  both  the  top  and 
bottom  of  the  traces  wherever  poosibl?  in  order  to 
reduo©  the  flexure  in  th'j  columns  to  a  ciinisuira*  Tension 
tieo  8,-ere  provided  between  trustees,  knee  braces  and 
eolumne  by  xneane  of  strap  bolts  or  flie^l  ©traps  fastened 
*ith  bolte  or  lag  screws* 
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Court  of  your  }>a agone • 

In  plan  the  Court  of  Pour  Seasons  approximated 
iui  octagon  370  fevt  serosa,    on  the  south  the  court  had 
the  "Groat*  niche  as  contracted  with  the  "Season*  niches 
at  t  .c  four  corners,  the  lat'^or  containing  fountains, 
pools  and  statuary*    On  the  nor  to  was  a  colonnaded  approach 
171  feet  'vide  between  building    alls,  by  496  feet  long* 
Columns  of  both  sides  of  the  approach  were  of  staff  5  ft* 
2  inohes  in  diameter,  45  ft.  high  and  10  ft.  center©* 
Ric  side  aisles  or  oorridorc  ./ere  25  ft.  wide  and  64  ft. 
high;    these  corridors  were  carried  through  the  *.  eaeon" 
nichos  t>  the  "Great"  niche* 

ail;-  the  Great  ftiche  ir&a  in  appearance  a  half 
d  mo  67  ft.  wider  and  98  ft.  high*  with  overall  dimensions 
of  104  ft.  *ido  by  114  ft.  high,  with  a  group  of  statuary 
increasing  the  height  to  a.  total  of  130  ft.  -  in  detail  it 
oor.iprised  a  barrel  vault  or  arch,  connected  tj  which  *ae 
a  seajUeylindrioal  wall  suruountcd  by  a  Half  sphere.  The 
main  arch  wis  oO  ft.  in  depth;      the  *alls  of  the  half 
cylinder  were  66  ft.  hi&h  with  a  diameter  equal  to  the 
width  of  the  arch,  while  the  spherical  half  done  had  an 
Interior  radius  of  about  35  feet  and  an  outside  radius  of 
43  ft.      The  interiors  of  both  arch  and  half  dome  proper 
were  richly  treated  with  eoiffured  and  sunken  panels. 

In  often  staff  column  of  the  corridors  was  placed 
ft  cquare  timber  core,  consisting  of  4  •  6"  x  £osts, 
laced  ..ii  the  outsido  faces  with  l-l/S"  x  lacing, 
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fastened  to  the  poats  with  i*  la^  corows.  In  addition, 
the  two  pairs  of  6"x  6M  posts  lyine  in  the  cast  and  west 
piano i  or  in  the  plane  at  right  angles  to  the  longitudinal 
axis  of  tho  oolonnade,  trcre  laced  on  their  inner  faces* 
Thr  tops  of  all  th«  columns  wore  tied  together  longitudi- 
nally by  a  continuous  lino  of  bracing  trun«iee  12,0"  deep, 
which  in  addition  supported  the  planter  wall.  Li^ht 
trusses  carrying  the  roof  and  ceiling  :>£  t.;e  colonnade 
connected  the  columns  to  the  building  walls.     The  columns, 
rested  upon  individual  spread  footings  while  the  floor, 
conflicting  of  2*  planking  *xss  carried  by  joints  supported 
by  ale?  ore*  resting  direct ly  on  the  ground*    this  con* 
otruction  may  bs  said  to  be  typical  for  other  columns 
of  this  court  and  for  Colonnades  of  the  rain  group  in 
general. 

In  the  construction  of  the  Creit  Mens,  the 
barrel  vault  was  carried  by  four  bants,  consisting  of 
trussed  oolumns  oarryin£  curved  tr^snes  with  iamin&tsd 
chords,      The  total  height  of  the  columns  *ms  94  ft., 
while  their  depth  was  5  ft.,  each  column  being  built  of 
tr/o  0  inch,  by  1~  inch,  po*t'«,  with  double  diagonal  webs 
and  horizontal  tension  rods.    Th«8f  trussed  col  aana  -;ero 
tied  at  their  sides  into  the  corner  posts  of  the  front 
falls  of  the  nich-3  by  warn  of  horizontal  trusses  at 
intervals  of  approximately  16  ft,     rue  *&119  framed  in 
the  usual  manner 9  ^ith  studs,  sheathing  Xath  and  plaster 
waa  carried  on  the  bracing  trusses, 

Ihe  arched  trusses ,  13  ft,  in  depth  cn i  with 
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a  span  of  64  ft*  wero  court'*rbrcio©d  In  all  panols  and 
both  chords  wore  vo\l  tied  into  the  column**     Vhile  of 
%rchod  shape,  those  trusnos  were  designed  as  simple 
trusses,  as  it  w*b  impossible  to  us©  a  tie  rod  et  tho 
spring  lino  and  trie  olendornecM  of  the  plora  was  such 
tint  no  thrust  from  tho  trustee  could  bo  accommodated* 
The  main  oolumns  rooted  u->on  and  ^cro  anchored  into  pile 
footings. 

Tho  rear  arched  trusts  carried  the  half  dome, 
whioh  -was  framed  with  small  radiating  trusses,  their 
outer  ende  resting  u;>on  columns*    these  radiating  trusses 
while  forming  the  riba  of  the  half  dome,  were  designed 
as  single  trusses,  delivering  vertical  loads  o-ily,  except 
for  th*  action  of  wind*  to  the  raain  arched  truss* 

Courts  of  Palms  and  Plo frere* 

The  Court  of  Flowers  b~»t#esn  the  ialaee  of 
fctanufao  tures  and  the  Valace  tff  Varied  industries,  and 
the  Court  of  i*alms  between  tho  Palace  of  Sducatlsn  and 
the  Jralace  of  Liberal  \rt?  had  at  their  south  entrances 
four  high,  narrow  Italian  towers*    The  two  to^ern  of  the 
Court  of  Flowers  ware  38  feet  square  in  plan  and  P.04 
feet  high,  while  those  of  the  Court  of  Palms  were  33 
feet  square  and  195  faet  ni^'i*    Vhe  construction  of  all 
towers  consisted  of  trussed,  vertical  posts  »iU.  a  double 
system  of  diagonal  compression  member a  and  horizontal 
tension  rods*      The  column*;  rested  on  piles,  being  anchor 
thereto  by  meaae  of  anchor  bolts  and  steal  pin:?  through 
tho  piles. 
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In  the  toners  of  both  courts,  the  struotui\il 
frames  extended  in  height  through  the  square  portion  or 
a  diet&nce  of  approximately  115  fo»t*    irrora  this  point  up 
the  • true tares  differed  as  a  result  of  different  archi~ 
toctural  tre^tniont,     ihuo  the  fr^oaos  of  the  Hourt  of  A*  alas 
towera  which  wore  closed  in  with  plastered  *alls  above 
tho  square  portion  consisted  of  u  trussed  pyramid  which 
wub  furred  out  to  the  architectural  lines,  while  in  the 
c*ee  of  the  Court  of  Flowers  where  the  torero  were  open, 
the  fr^ae*  consisted  of  single  columns  tied  together  at 
their  top*  and  supported  by  portal  truosee  belo^« 

fcoun t ajln fs  and . i 'cole • 

In  constructing  the  Fountains  and  Pools,  the 
problem  to  be  net  was  that  of  building  the  cheapest 
watertight  receptacle  possible  of  the  various  forma 
desired  and  in  the  case  of  the  pools,  an  appearance 
of  solidity  and  depth  necessary* 

In  general,  the  cone traction  adopted  was  that 
of  a  wooden  b<\x  lined  with  canvas,  and  painted  rith  a  wat» 
f r  resitting  paint*    A  few  of  the  fountains,  via,,  the 
two  fountains  in  the  Court  of  the  ilniveree,  the  fountain 
in  th*  Court  of  Viewers «  and  tho    email  fountains  in  tho 
aiches  of  the  Great  *all#  -ere  built  of  concrete  reinforced 
*ith  eteel.    This  was  occasioned  by  the  shapes,  Kinking' 
eonatruotion  in  vaod  impractical*    The  poole  in  which 
the  fountains  stood  were,  however,  always  of  t labor 
construction. 
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The  timber  pools  consist ad  of  sleeper*, 
genorally  2>*  x  4"  laid  upon  tne  It  vol  led.  ground,  and 
tpeced  16*  to  10"  c<mt*?r?».     io  those  ollb  were  attached 
the  side  pieces,  £cner:illy  2"  x  6n  vhion  vere  battor 
braosi  to  the  ©ills  or  tied  back  by  wooden  anchors  into 
the  Bide  ground.    The  sides  and  bottom  of  the  pools  ?/ere 
built  of  1*  Bhip  Lap,  and  covered  ^ith  ono  thiclcnese  of 
10  oz«  Duck,    the  canvas  lining  vas  lapped  about  l£* ( 
the  laps  painted  with  white  lead,  and  the  v?hoie  interior 
of  the  pool  painted.    The  first  poolr.  constructed  were 
treated  with  fivo  co^ts*  of  lead  an'  oil,  but  this  treat- 
ment was  abandoned  in  favor  of  three  coats  of  a  special 
watv-r  resisting  piint. 

Considerable  trouble  occurred  during  op«;rf  tion 
from  leakage  in  the  various  poolo.     The  cause  of  this 
leakage  can  hardly  be  attributed  to  any  one  condition, 
fcerae  of  the  pools,  notably  those  in  the  Court  of  the 
Universe  and  the  Court  of  Abundance,  »rere  laid  on 
drodger  fill,  and  henoe  were  subject  to  sosae  settlement • 
although  this  settlejaent  vas  probably  uniform.  The 
ground  .-rater  level  varied,  and  the  tsoisture  undoubtedly 
contributed  to  the  rot  tin;;  of  tha  canvas  lining.     It  is 
iuggested  that  painting  the  shiplap  before  applying  the 
canvas  would  have  prevented  soas  of  this  rottinr,  Also 
1"  x  <•  V  and  G  *ould  have  been  bettor  than  the  shipl&p. 
on  aonount  of  the  closer  Joint  and  smaller  width  of 
boards  producing  less  tend&ncy  t">  warp*    The  adverse  con- 
ditions und«r  which  the  pools  were  constructed  had  r.ueh 

•  140  - 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Division  of  Works 


to  do  vrith  the  eubnoquent  rotting  of  canvas  and  conse- 
quent loaka^a.      uoh  of  the  cork  was  done  in  vrot  weather* 
&nJf  as  a  result,  tho  canvas  had  to  be  laid  on  a  tiaber 
surface  vrhich  Tras  dmp  or  »et»     'tgain  eo»e  of  t^e  pools 
in  order  to  be  ready  for  opening  aay  bad  to  g,o  without 
the  full  nunber  of  coats  of  paint,  duo  to  continued 
rains*      hen  the  leakage  per  day  in  expressed  as  a  ps**» 
centime  of  the  capacity  of  the  poolr?,  the  pool$  of  the 
fountain  of  3nergy  and  that  of  the  Fountain  in  th-9 
Court  of  Flowers  ciVi;  ti»e  r.ortt  trouble*     These  two 
fountains  vers  on  e^ndy  aoil,  consequently  this  leakage 
could  not  nave  boon  a  result  of  set  soil  conditions. 
Those  two  ooolo  were  the  lent  ones  built,  an  5  —r©  the 
voret  sufferers  fro.ri  the  weather  conditions  during 
oonotruction*       In  particular,  the  Fountain  of  Energy 
•was  built  sorae  time  after  the  t>ool  in  which  it  rested^ 
consequently  considerable  damage  was  done  to  th  canvas- 
lining  by  the  workmen,  and  this  v«s  probably  t  nain 
^au^e  of  the  leakage  in  ti.ir  pool* 

The  £ollcwin&  table  gives  the  number  of  pool?, 
their  respective  areas  and  depths,  and  their  cor re  spend- 
ing capacities  in  cubic  feet  and  allons* 


HI 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Division  of  Work* 


f?A?AClTY  OV  POCtB  -  OO 

L  - VOL 

0?  0701;- :\ 

LOCATION 

area 

Capacity 

Capacit 

Jnchjio 

cu#vt. 

Cal. 

Court  of  Abundanoo 

11,400 

50 

47,500 

355,300 

'ourt  of  Ho^oro 

lt  COO 

25 

3,330 

24,900 

South  Gari©nr?    lant  j-ako 

20,000 

31 

67,160 

502,350 

:,outh  Card  cms  *evtt  *-ikc 

26,000 

31 

67,160 

502,360 

Court  of  t.viO  Universe, 

2,820 

34 

8,000 

53,840 

Court  of  the  univors-e. 

tfest  i'ool 

2,820 

34 

8,000 

53,840 

Court  of  ti.e  iinJLvcrno  • 

i'our    oxeo  in  Center 

1  •  •  ox 

720 

19 

1,140 

8,570 

"  t  ox 

720 

25 

1,500 

11,220 

#~ox 

720 

16 

960 

7,180 

R«  .i  ox 

720 

16 

960 

7,130 

Tourt  of  tfco  onivrrso. 

i -and  ot?;nd  fool 

23,200 

23 

44,470 

33?, 600 

Court  of  Four  raasons 

4,400 

9,550 

71,400 

Mchoo,   -ourt  of  *  our 

I eaoons  (each  niche 

4,040  CU«ft. 

16,160 

120,600 

Fountain  of  Oere* 

1,387 

25 

2,660 

13,880 

3  Ino  Arte  ^aice 

(x&tural  Lagoon) 

246,900 

24 

481,600  3 

,601,600 

'"ourt  of  ?alm&,  orth  end  030 

7 

540 

4,040 

Court  of  »*  aline  .South  end  5,  HO 

28 

13,700 

102,480. 

♦ower,  east  side 

1,400 

30 

26,180 

lower,  wont  side 

1,400 

30 

3,500 

26,180 

Front  of  -eat  Entrance 

3,360 

to  ;duc  Ation 

300 

18 

450 

iront  of   .^st    n trance 

3,350 

to  Food  i'ro<iucta 

300 

ia 

450 

-  ountaln  of  Energy 

18,000 

55 

52,500 

29?, 700 

Baein?  on  Liberal  Arts 

and  1  anufacturos 

Buildings ,16  basins 

505 

3,7  0 

31*6  cu,ft 

168 

36 

rof/u. 

377,785 

835,1^5  6 

,247,090 
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Palace  of  Klne  At te • 

Exhibits  of  paintings,  old  rioters  and  ry.ro 

i 

cculpture  wore  housed  in  the  ,  alace  of  >ioe  Arts,  a 
atructure  built  of  steel  ani  fire  retard ant  materials^ 
the  building  w&a  curved  in  plan,  being  about  950  feet 
lon^  Kcns'ured  alon^  the  oent*r  arc  and  ax-out  135  fret 
wide,  the  floor  are*  bein^  126,203  square  foot,  not 
including  the  colonnade  and  rotunda  -  woolen  <vJJuncto 
covering  an  actual   jreu  of  24,638  square  feet  nore# 

Three  hinged  &rchea  131  feet  span  and  36  foot 
center e,  b  one  what  unusual  on  the  Pacific  Coast,  provided 
tiit  interesting  structural  feature.    'the  height  from 
floor  to  center  hinge  wan  40  feet.    Underneath  the  wooden 
floor,  Q"  steel  channel  ties  connecting  the  lower  hinges, 
resisted  the  arch  thrunt*.    rtw  true sea  were  connected 
together  with  light  bracing  ttj*$fi9$i  .yhich  afforded 
support  for  steel  I  beess  purlins  on  which  rested  tne 
roof  slabs  and  ftkyli,;ht*t    Cast  steel  bases  were  provided 
at  the  foot  of  arche««     these  were  supported  upon  »ood 
grillages*    truseee,  walln  end  roofs  were  supported 
upon  piles*. 

these  three  hinged  arches  weighing  approximate- 
ly 25  tons  were  erect*?  i  in  halves,  each  half  being  first 
*et  upon  its  steol  b&94,  after    'iiich  the  ends  were 
«»u«£  together  at  the  center  and  the  center  oin  slipped 
*"to  place,  the  trusses  meanwhile  being  supported  by 
th&  derricks  until  the  cross  bracing  was  oet»  The 
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etool  fraae  oo^t  £123,000,  in  round  numbers,  and  weighed 
1484  tons,  or  .4^0    per  cubic  foot  of  enclosed  contents. 

Tp  offer  reasonable  fire  protection,  this 
palace  vas  o  mstruoted  with  *alls  and  roof  of  cement 
plaster  on  metal  fabric,    the  roof  eiab  was  approximately 
3*  thick  while  the  vortical  walls  had  a  thlckneea  of 
liyrib  netal  lath    24  gau£ac  with  a  total  taio  nes&  of  tiiC 
fabric  of  I"  w«e  used.    The-  hyrib  was  laid  horizontally 
ail  fastened  to  the  steel  franco  by  means  of  special 
wire  ollp?  place-1  5*  on  centers,     the  corrugations  of 
the  lath  interlocked  it  the  ends  and  were  wired  #ith 
16  gauge  tio  wires  at  Intervals  of  12  inches. 

?h*j  ecisent  plaster  consisted  of  one  part  Port- 
land cement t  throe  parts?  sand  and  a  small  aaount  of  hair 
well  tempered  with  lime  mortar  to  Bet  up  hard  and  firm* 
the  firnt  coat  of  plaster  was  applied  to  the  fabric  on 
ths  outsido  and  floated  to  an  even  surface  v.ith  a  depth 
of  at  least  3/6**  over  the  extreme  projections  of  the 
metal.    After  the  fir^t  coat  had  act,  the  opposite  sids 
of  the  metal  was  plastered  as  noted  for  the  far^t  coat, 
allowing  for  a  total  thickness  of  2i"  including  t&e 
final  piaster  coat.    This  gave  essentially  a  reinforced 
"all  of  a  minliBuri  thickness.    Concrete  was  not  used 
because  it  would  have  been  necessary  to  provide  a 
thicker  wall  »ith  a  consequent  higher  cost.    There  was 
a  final  coat  on  all  plastered  walls  of  hard  wall  plaster 
colored,  stippled  in  imitation  of  travertine ,  which 
*as  characteristic  of  the  position* 
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The  partition*  h.vA  coiling  of  interior  rooms 
for  classifying  the  canvasoa  nn<l  othor  vrt  exhibits, 
were  soaewhat  unique  in  th-it  there  jras  provided  a 
f  ire-r^aietant  partition  ahio  i  was  easily  erected  an1 
mhicfi  likovisj  could  bo  easily  removed*     It  consisted  of 
«  doublo  plaoter  board  partition  secured  t->  double  ^# 
oe tal  channels  by  r.iZ^nn  of  stult&bls  clips*    These  studs 
wore  bracod  to  an  iron  frc.ne  of  2"  vortical  and  horlson* 
t-xl  stesl  ar)(jlnB  about  *3  feet  oenterg  both  directio  8* 
Inis  produced  a  partition  about  3*"  thick*    The  ceilings 
oenaieted  rrainly  of  a  translucent  glass  supported  by 
»heot  as  tal  bars  w:iie:i  in  turn  wore  supported  by  the 
2  inch  an&lo  frw  e,  and  by  noahs  of  r;ire  to  the  rain 
roof  trusses  of  the  building*      In  general  the  ceiling 
waa  extended  to  tho  edge  of  the  skylight  wtth  a  covo  of 
plaitor  board,  the  distance  frosj  the  \*nll  lino  to  the 
odge  of  tu»  glass  being  in  nont  cases  about  4  feet* 

The  piautor  board  in  the  various  rooais  «»• 
covered  with  burlap  which  was  treated  with  a  fire 
resistant  compound  and  dyed  to  suit  the  character  and 
tone  of  canvases  hun&  in  the  roam  in  question* 

Yqv  night  illumination  there  <*os  provided 
above  the  skylights  a  sori*-*  ot  incandescent  laiaps  which 
produced  essentially  the  same  lighting  effect  by  nit-;ht 
that  was  ^reduced  in  the  <iay  tisas  from  the  ll..;ht  obtained 
through  th-:  skylights  in  the  ssaift  roof* 

Hot  including  burlap  or  other  similar  treat- 
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p.ent,  tae  double  partitions  coot  ^4,40  per  lineal  foot  of 

I 

oo-iploted  partition  and  tho  einol«  partition  or  the  *all 

I 

I    furring  ^3*70  per  lin,  f t*  ,  each  of  these  prices  being 
I    based  on  18  ft*  partition*  nr:d  include  the  covof».  Glass 
\    celling  coot  31/  per  square  foot  complete  with  ^lass* 
*    ribs,  trim  and  painting* 

An  integral  part  of  the  Palace  of  Fins  Arts 
'vas  the  Coloni^de  and  no  tun  dm,  although  enoh  sras  a 
feparato  unit,     ihe  Colonnade  extended  along  the  entire 
eaoterly  Bide  of  trie  «-.nin  building,  except  for  a  gap 
352  feot  Ion.;,  immediately  in  front  of  the  -.tin  cast 
entranoe* 

The  colonnade  *as  tcrr-iinnted  in  a  Isrge 
architectural  pier  at  the  northerly  and  southerly  ends* 
These  pier*  were  about  C7  ft*  x  105  ft.  in  section  and 

ft.  high,    between  these  end  piers  »era  eix  intermed- 
iate pier?,  which  in  turn  wera  separated  one  frees  tae 
other  by  t^o  colurane. 

The  rotunda  lyini:  east  of  the  rain  building 
and  centered  en  t'ne  transverse  axis,         156  ft.  in 
ui^.-etcr  ani  160  ft.  6  inch.  high.     It  hati  a  dewed 
roof  an1  ceiling,  the  latter  paneled  and  decorated  with 
mural  paintings*    .  i,_r;t  lnr^c  siers  supported  the  dome, 
and  ware  flanked  with  etaff  eolu;;t"?,  f*0  on  the  outeide 
of  oaoh  pier,  and  one  en  the  ln^i^a. 

JJoth  the  colonnade  and  rotunda  wore  framed 
completely  in  wood*     .he  end  piers  of  the  colonnade  were 
constructed  ^ith  vertical  trussed  frames,  ^nilc  the 
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interpellate  coiunns  ^ero  built  */ith  the  usual  timber 
eoren,  supported  .-it  tueir  tops  by  a  horizontal  tru*ao 
extending  botsfeon  tho  end  and  intermediate  pier*;.  All 
piara  wore  supportai  on  and  anchored  into  pilo  found&» 
lions* 

The  f rasing  of  tne  Rotunda  followed  closely  the 
lines  of  the  finished  structure*     &ight  vertical  piers # 
each  conn  in  ting  of  four  16"  x  16**   timbers  shaped  to  fit 
the  trapezoidal  ©ootion  of  tho  pi^r,  and  trussed  on  four 
•ides  eith  horizontal  vo  is  and  double  timber  diagonal 
struts i  supported  a  doublo  lino  of  trutisoe;     there  bein^ 
ei^-ht  trusreo  in  each  lino,  cr  sixteen  trusses  in  all* 
these  trustee  r/ero  kneebraced  into  the  inner  end  outer 
faoes  of  the  piers,  which  forma  J  a  g tiff  portal  trams t 
oapable  cf  transferring  the  vind  on  the  dose  surface 
to  tha  foundations* 

fhs  upper  chord  of  these  trusses  was  the  spring 
line  of  the  ribs  of  tuo  inner  and  out or  domes,  tho  former 
Of4rryin(7  tUc  ceiling  *«d  the  letter  the  roof.  There 
*ere  tv/enty-four  ribs  in  both  inner  and  outer  doises  or 
forty-eight  ribi  in  all.     £aoh  rio  s&s  4  ft.  10  inch.. 
<iaep  and  consisted  of  t  -o  ©horde,  3M  x  10*  in  section, 
trusoed  with  timber  diagonals  *nd  radial  rods,  the 
alternate  bays  in  botn  domes  forssed  by  any  two  successive 
ribs  were-  braced  with  diagonal  roisj.     ?h«s  ri^f?  of  each 
dome  frayed  into  circular  rings  at  their  upper  ends, 
these  rings  having  a  disaster  of  10*  6% 
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To  give  an  idea,  of  the  massive  size  of  the 
rotunda,  it  nay  bo  stated  that  the  height  froc»  floor  to 
top  of  dome  was  160*  6*.  while  the  height  from  floor  to 
tiio  bao©  of  the  structural  ribs  wan  >?1*  9n,    The  span  of 
the  outer  done  rios  *as  116'  6M,  while  that  of  the  inner 
dofse  ribs  was  106*  G1.    Ths  surface  of  t.;c  roof  approx- 
imated a  haul sphere,  n  diametral  section  bo  in,;  a  five 
centered  curve*    ?lr  in^er  dossse  surface,  or  coiling,  also 
Approximated  a  heal  sphere  with  a  radius  of  53  foct. 

Considerable  study  ??*is  ^ivon  to  the  framing  of 
tuf\  rotunda  in  order  to  produce  the  most  economical  f rosaa 
consistent  with  safety.    Originally  it  was  intended  to 
rake  tnis  structure  fireproof,  and  complete  designs  were 
made  on  the  basis  of  reinforced  concrete  pier©  and  $teel 
dor.e  ribs*    After  t  lis  design  had  toon  abandoned  in 
favor  of  a  timber  frx'.e,  two  subsequent  designs  were 
worked  up,  particular  attention  be  in,;  given  to  various 
Bethods  of  f rassin^  tha  dome.    tt«  C*  louche t,  nonsuiting 
'nglneer,  asriatoi  by  the  Division  of  vorks.  prepared 
the  structural  plans  of  the  i'alaoe  of  Fine  farts,  inolud- 
lag  the  rotunda  and  colonnade. 

The  total  cost  of  t  »  -  building  with  it**  rotunda, 
and  colon ^ade  and  annex  was  * 626, 215,  or  approximately 
'3.86  per  square  foot  of  ground  area  severed. 

V oj#e r  of  Jewels « 
Vroas  an  engineering  and  architectural  standpoint 
the  To^er  of  Jewels  wan  unique,     the  structure  was  435 
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feet  hlghj    with  the  exception  of  the  now  fftsith  Gliding 
in  'cattle,  it  Is  nafe  t>  say  it  exceed©'!  in  height 
any  structure  west  of  ':jiica<;o» 

An  uninterrupted  clear  height  w».s  nsceeeary  to 
produce  the  barrel  vault.    Tnia  was  accomplished  by  tha 
use  of  two* Ringed  arches  approximately  126  feet  in  height 
froci  tho  bottom  hin^e  to  t»*«  oontcr  of  the  lo^or  chord , 
having  a  span  of  approximately  115.  foot  on  ?in  centers* 
cn  top  of  six  (C)  of  theee  two  hinged  arches  rested 
the  balanoe  of  the  hue;o  structure* 

Another  poi^.t  of  particular  interest  was  the 
ipeoial  oast  et<?ol  spherical  bases  fur  the  support  of 
these  main  frar.ee,     Jt  was  believe  1  th  t  the  uec  of  this 
type  of  Ofj.ee  would  result  in  facility  of  erection  ani 
that  there  would  be  assured  verticil  reactions  in  case 
of  settlement  of  the  foundation  or  changed  conditions* 

i  irailar  wall  construction  to  that  for  ?alao< 
of  Sins  Arte  was  uaed  for  the  tower  of  Jewels,  except 
that  the  plaster  wall  was  supported  by  a  wooden  instead 
of  steel  frames.     In  the  design  of  this  tower  the  type 
of  construction  adopted  was  a  steel  structure  wnieh  sup* 
ported  the  tij&Wr  f  raise  *ork  of  the  floors  ami  grails* 
•ftilo  this  construction  wao  not  fireproof,  it  way  b* 
tended  fire-resisting,  approaching  what  J*  cots.- only  known 
**  "mill  count  ruction"  •      The  general  frame  work  of  the 
salli  *vaa  built  up  of  C*x  C*  posts  about  8  fset  on  centers 
*ith  horizontal  girts  10  feet  on  centers,  all  -with  flush 
ouUidc  surfaces*    Xo  this  f rixae  work  was  secured  tho 
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metal  lath  with  the  ribs  of  e.-une  running  horizontally 
and  tautened  to  supports*  with  H*  galvanissed  iron 
staples,  #9  cau^e,  6"  centers*    "ho  cogent  plaster  vac 
then  appiiod  as  in  the  ouso  of  tho  Palace  of  I  ino  Arte. 

A  »orvice  elevstor  extended  from  the  ground 
to  elcvition  30  ,  but  in  t^:>  sections*       In  the*  lower 
portion  of  tim  tower,  or  to  elav  *tion  126,  the  elevator 
aras  located  In  the  northeast  corner  of  t;*o  Tower*  At 
elevation  lStS,  *  plank  walk  lead  to  the  center  of  the 
ro^er,  where  the  second  elrv^.tcr  started,  continuing 
to  tho  deck  at  elevation  300.      In  general,  no  spectators 
■•Tcro  permitted  within  the  tower,  consequently  the  floor 
a/stems  wur©  rsade  comparatively  lirht* 

The  Tower  of  Jcvols  An  ©can  upon  completion 
su^ested  in  no  way  the  type  of  stool  fraae  which  sup- 
ported  it*      To  &ivo  a  rough  idea  of  the  structure,  the 
towar  nay  be  described  as  a  cub^,  120  foot  square  in  plan 
by  152  feet  high,  on  which  rested  •.  series  of  cylinders 
of  variable  and  rapidly  decreasing  disaster,  the  whole 
reaching  to  a  height  of  435  feet* 

The  cube  .*an  pierced  in  a  north  an  a  south 
<U  recti  on  oy  a  carrel  arch,  the  soffit  of  which  was  11;) 
feet  above  the  ground  and  the  width  of  which  was  7-,  feet* 
Planning  the  tower  proper,  and  extending  Saat  and  '?est 
over  Ue  whole  width  of  the  "ourt  of  the  Universe  *er« 
colonnades  surrounding  reot angular  court »»    *'he  walls 
of  the  £re^t  cubical  base  oelow  elevation  15M  fec-t  and 
«l*»o  the  flanking  colonnades  were  self-supporting  timber 
structures  tied  into  lr.<»  stool  frames*    The  ooiffertid 
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ceiline  of  the  barrel  vault  van  suspended  frora  the  steel 
frirne. 

Above  tae  root  angular  seotion,  t.v*e  successive 
decks  were  carried  upon  timber  brackets,  restii-G  in 
aeato  on  tae  steel  frame,  and  secured  to  it  by  rods  and 
clip  rin^lc a.    Upon  thsso  decks  :*ore  framed  the  %alls  and 
the  outstanding  ornament u  of  th«  ti«r  above* 

Ihe  etoel  structure  consisted  of  six  fr  r.oa  or 
banto,  braced  and  traced  together  by  horizontal  ctrute 
an<3  tonp,ion  rod  diagonals*    Parallel  to  each  other  in 
plan,  the  two  interior  bonts  were  vertical  aj.i  the  other 
four  were  battered.      These  frames  were  trianguler  in 
ehspe  vith  a  base  of  115  foot.     The  two  vertical  frataes 
had  %  height  of  364  feet,  and  *ere  soieed  '20  feet  apart. 
The  tvo  exterior  frames  were  battered  so  ao  to  steet  the 
vertical  interior  fr.v:;oo  at  an  elevation  of  535  feet* 
The  two  intermediate  frames  were  ulijo  battered,  but  at 
half  the  rate  of  the  exterior  fr«K6fl«  and  if  produced 
*ould  aUo  have  inter  seoted  the  inte  rior  frame*  at  fin 
tlev&tloo  of  335  feet,  being  discontinued  at  an  elevation 
of  C?6  feat.       elow  elevation  is?  f^st,  the  bents  sere 
constructed  as  six  two-hinged  arches  with  ties  of  steel 
channels  f»t  t.*j  ground  levela. 

Ml  diagonal  tension  members  we  re  of  square 
upset  rods,  except  stiff  diagonals  were  required  cn 

account  of  the  omission  of  bracing  in  adjacent  panels. 

From  elevation  335  feet  to  elev&tioa  364.  the 
fr/ii-,9  eonaistcd  of  four  vertioa  ooluams  of  two  10-lnch 
Xattioed  channels  20  feet  on  a  Bide,  braced  in  the  four 
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vortical  pianeo  by  diagonal  tension  br.ra*    Above  olev^ 
tion  335,  the  frsucae  wae  decreased  ta  a  four  poet  tower, 
8  ft*  by  0  ft*  in  plan*    Taie  eeotion  continued  to  eleva- 
tion 3^7,  above  which  *xni3  one  central  poet  composed  of 
four  tingle  b  and  four  24- inch  cover  plates,  v'.ilch  support* 
eJ  the  ball,  17  f e  ;t  di-~.no  tor,  at  the  top  of  the  Tower* 

ISorlzontal  bracing  wan  provided  at  20  foot 
interval*  vertically,  in  the  lover  Iocs  of  the  frraae  and 
At  appr  ox  irately  25  foot  interval*,  iisaed  lately  belo* 
the  floors*,  throughout  the  upper  portion?  of  the  fra;.;e* 
fha  vi.ole  eteel  frnsse  then  resembled  a  pyramidal  to^er 
terminating  in  a  smaller  square  to*r*r  surmounted  by  a 
stool  ball*    Been  trov\  the  north  and  south  axis  of  the 
Court  of  the  Universe,  the  oteol  etructure  resesi&led  a 
huija  letter  "a*,  435  feet  hl$ha  *ith  the  cross  bar  12S 
feet  above  the  ground* 

Above  elevation  lor>,  or  above*  the  t«Q*>hin£od 
'»rehoo,  the  postw  were  in  general  of  ;;>l^te  an :  angle 
•ections*    The  horizontal  ffiesabere  were  either  JUHeaiae  or 

1  tha-pee  built  of  laced  angles*    At  the  floor  levels,  the 
i-.  eajr.e  *ere  always  used.  *e  they  supported  the  decks?  in 
addition  to  acting  ae  struts* 

Ilelow  elevation  lb?,  or  in  the  t*o»klhge'd  arch 
Hructurce^  tne  batter  poets  ><?re   -T  box  section,  the 
heaviest  section  being  co-.pooed  of  4  -  S*x  6"x  7/f>  angles, 

2  •  24V.  1"  cover  plates,  laced  vi'Ui  5Mx  3"x  5** 

Ifith  the  exception  of  a  plank  floor  at  elevation 
feet,  intended  to  protect  the  pi  ititer  Ceiling"  of  the 
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barrel  arch  fron  injury  by  falling  objects,  tacre  v/ere 
no  complete  floors  in  the  structure,  tho  several  docks 
extending  but  a  f  e  ?  foot  in-ido  the  exterior  walla* 

In  the  design,  aside  fron  the  £«ner-il  as sump* 
tiono  elsc^Jwre  noted  for  all  etructuren  u;>on  the 
^position  grounds,  a  wind  .>roonuro  amounting  to  3-^ 
pounde  per  eqnaro  foot  of  vertical  project! an  was  as^.u^ed 
upon  all  exterior  ^urf^ooo  above  elevation  152  feet*  Tho 
usual  reduction  for  oylindrie  -1  Burfaocjtj  by  the  r-pplic'w 
tion  of  %  2/3  factor  was  not  r^ado,  it  being  consjid'irod 
that  the  outstanding  ornaments  would  forts  pockets  v?.  ich 
vouH  retain  the  wind  Buffieiently  to  offset  sofcievyhat  the 
effect  of  the  cylindrical  surface  in  redlining  pressure* 
a  eorapronifc*  ji-j  therefore  caade  and   .  factor  of  6/10 
uted*  •  .akin;;  the  wind  load  employed  for  finding  stresses 
in  the  various  Rembere  24  pounde  per  square  fojt  of 
vertical  projection. 

As  hae  been  noted,  tna  f raws  of  the  tower 
below  elevation  152  feet  was  in  the  forei  of  six  arched 
bents.    In  the  design,  tnese  bents  j-er»  considered  as 
two-hinged  srohoe  and  their  stresses  ?rere  solved  by  the 
application  of  the  sieihod  of  least  tf.erk*      Tm  pine  were 
assumed  to  exist  at  the  bettor  of  the  legs  and  the 
thrust  to  bo  taken  by  an  elastic  tie* 

The  trusses  ware  also  isuoalysed  us  eiinple 
traces  and  the  sections  as  found  by  ta3  arch  method  of 
d'^icn,  were  revised  so  th&t  the  stresses, as  found  by 
the  trues  analysis  could  be  taken  at  a  working  stress 
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of  not  ^renter  than  30,000  pounds*  per  square  inch.  ith 
this  inodlf  ic-tion,  it  was  felt  that  any  tendency  of  the 
frune  to  act  as  a  ein.plo  truer  could  bo  aecocsmodAted 
without  failures,  but -with  resulting  dcfleotiui  that 
would  ftause  the  fr.&Q  to  a8«une  the  condition  of  *  two- 
hinged  arcn. 

All  connection?  in  ths  t?o»hinged  arches,  or 
in  the  frune  belo    elevation  152  ^erc  riveted;  above 
elevation  lt>2  feet,  all  connections  wore  made  with  field 
bolts  except  those  of  oolutun  splices  in  which  turned 
to  Its  verc-  used. 

Cyer  tiit:  main  arc!;,  the  walls  and  tne  floor 
at  elevation  132  feet  wore  carried  on  heavy  timber 
trusses  with  a  span  of  64  feet,    these  trusses  vrere 
placed  in  pairs,  one  above  the  other,  and  were  no  tied 
together  and  to  the  timber  columns  as  to  form  a  stiff 
portal  frame,  around  the  barrel  arch*  . 

For  t-iO  erection  of  the  two*»hin£cd  /yrch^e#  -<  ^ . 
the  contractor  cone  true  ted  a  timber  traveler,''  50'  fo^t . 
square  in  plan  and  of  a  height  sufficient  with  blocking 
to  reach  the  lower  cf;ord  of  the  arches*    Upon  the  upper 
4«ck  of  the  traveler  a  80-ton  stif  i  legged  dsr'rin*  was 
■o  placed  an  t..  pick  u:s  the    aterinl  directly  from  the 
receiving  and  sorting  yard  to  the  south  and  west  of  the 
tower  Bit*.      Vhe  12  f  ir*t  tier  columns,  some  50  feet  in 
height,  wore  firc?t  set  about  the  entire  base  of  the 
"ower  and  *;uyed  bae*<  to  de;.id  i»en  with  sufficient  of  the 
horizontal  struts  in  place  to  steady '  t"h era  latera  lly»  . 
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The  second  tier  oolur.no  on  t-o  four  central  f  raises  were 
then  placed  after  w:»ich  the  two  interior  fraraee  wore 
earriod  to  completion,    ity  manipulation  of  the  £uys  and 
the  anchor  bolte  t<>.rau£h  the  spherics,!  bearings,  it  w&s 
a  simple  natter  to  brirL;  the  trusses  to  closure  at  the 
oenter* 

Above  the  &rchri»,  the  stiff  leg  was  diccaried 
for  ft  fiuyed  derrick  which  ^an  raised  to  the  successive 
dsoks,  thereby  reaching  all  points,  by  the  simple  shift* 
tng  of  the  £uyu.,    i'or  the  froao  above  elevation  300  feet 
outriggers  were  requirsd  for  the  *;uys  of  the  derrick. 
Above  clevoJtion  364  feet,  a  single  gin  pole  was  left  for 
the  Betting  work,  r.ll  pioc«t?  having  been  tent  up  to 
elevation  400  before  the  removal  of  the  &uy  derrick, 

'hen  the  oteol  erection  had  progressed  suffic- 
iently eo  a*  not  to  be  interfere]  with  by  the  timber, 
this  framed  material  was  rapidly  swung  up  into  place  # 
either  by  raising  encore  or  by  tackle  hooked  directly 
into  the  eteol  frame  where  convenient*     fha  heaviest 
■ingle  ho  let  in  tlraeer  waft  tho  large  four  poet  trussed 
column  at  the  oornore  of  the  i&aln  tower*    Thee©  colujans 
•-vere  5  ft.  by  7  ft*  in  section,  150  feet  in  Lengti  . 
and  oontained  16,800  ...  •,  ehiefr  with  the   iron  fittings 
t'eitfhed  approximately  25  tons*    ?heoe  columns  were ,  as 
*«re  all  other  large  parte,  frawod  with  their  feet  in 
*yproxi«iate  position,  so  that  in  raising  only  holdback 
lines  were  necessary  to  fcuide  theta  into  position* 

Fraetloaily  all  timber  construction,  below  eleva* 
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Uon  192  f*et         eo  er«»otc?«i« 

Above  lev<;l  15£  feet »  &  Chicago  boom  *ae  ueed* 
lt»  foot  bein^  net  *t  elevation  300  foot,  and  its  top?in&* 
lift  *t  elevation  364*     this  with  its  70-foot  boom  vme 
T«ry  efflcirnt  In  nettii  y.  the  msjor  portion  :>f  tive  upper 
construction.    Cf  the  1,500,000  feet     •  •  in  the  con- 
struction of  the  Power,  two  t.irde  loIo*  elev  lion 
152  feet;     of  ths  third  ivoc>v«?  thi*  elevation,  the; 
£rc%t<:r  portion  vs.©  in  tho  f onn  of  floor  £&&teriai,  »ou 
*all  ctuddlng,  requiring  but  little  framing  out  of  alaea. 
Inure  vers  few  h»-±vy  piecse,  t.-t ? re fore,  to  fee  t?«eved  *ith 
this  ri&, 

Oth  or  fire  protection  t**an  tho  mill  const ruction 
an*]  cedent  piaster  v»&lle ,  eonei«ted  of  nigh  pre* euro 
monitor  etand  pipes  and  non*  automatic  seraiee  sprinkler 
&y«te«iB«      fbe  Ronitorn  wera  t.^;  oe&ie  as  those  installed 
elsewhere  in  the  Exposition*    Open  sprinklers  of  the 
•'•xpocitlon  standard  were  installed  at  all  comicets  and 
th«*»  could  nroduee  a  emn?lete  aster  curtain  ovrr  the 
entire?  outer  surface  of  the  building. 

A  iiret  design  of  tne  structural  part  sf  the 
*o'»or  -vaa  nade  b>  «*•  '  •  Galloway,  Consulting   *n,  t««  r, 
of  J.cin  Praneiaeo,    At  that  tfc»e  the  prograa  of  condition* 
wan  fior«  ambitious*     it  provided  for  a  continuous  fir©* 
proof  wall  between  the  main  rower  ens'  adjacent  oarte, 
four  etl«iyfitor»  in  t  c  lower  portion*  ani  thres  f  ire- 
re  »i»  ting  ceilings  at  elevation  164,  8.53  end  356  fest 
respectively,  n.8  %         e  of  temporarily  localising  & 
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conflagration.    Furthermore a  tha  several  deok»  «ere 
completely  floored  and  designed  for  n  total  load  of  150 
pounds  per  square  foot,  the  intention  beinc,  at  that 
tine,  to  use  the  Tower  for  cbeorvntion  purpose k.  ^toel 
trv&inc  was  used  in  other  purts,  such  nn  the  four  oorner 
pylona  of  the  first  main  deck* 

Cn  taking  preliminary  priest*  and  making  oestiwates 
froa  the»  completed  plane 9  it  was  found  thr»t  the  cost  of 
this  design  exctfodi?<l  the  appropriations  arid  that  the 
prosrsan  of  requirements  muat  be  rovieed  •  the  utructural 
a«  veil  ae  the  s.rchit«otuc£l»    Tne  changes  ^ore  to  numer- 
ous and  the  necessity  of  reducing  the  cost  SO  apparent, 
that  a  now  design  vag  z;ade.  ao  ha$  been  described* 

i*rof.    rharlt*L<       fflng  of  Lei  and  Stanford" Jr. 
Univsr^ity  was  ret?ii{i03  in  ;t  con<;;ltins  capacity,  par- 
ticultirly  ae  to  whether  the  replication  of  the  sat hod* 
of  least  tfork  to  tr.o  ^nalyBis  of  bo  A^snive  &  freiae  was 
Justifiable,  as  well  ae  in  the  setters  of  temper  -.ture 
etrestco  and  the  stiffening  of  ti.e  u;;;-er  chords  of  the 
two-hinged  arches  for  c- iuple  truoy  action,  should  they 
be  subjected  to  thoso  conditions*      In  these  particulars 
he  concurred  fully  with  the  methods  adopted. 

Perhaps  the  oovcl  and  spectacular  feature  of 
thi*  structure  was  the  many  imitation  jewels  which  were 
hung  upon  its  surface*     About  100,000  of  tnecs  ware 
required  in  the  tower  scheme  and  they  were  mounted  in 
•uch  a  rcanner  ao  to  hare  eawy  pla    in  the  air  current* 
whien  caused  thesa  to  gliPte.M  and  sparkle  "arhen  subjected 
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to  the  rays  of  artificial  beams  duri?;c:  the  ni^ht  ill- 
umination*   In  suitable  position:  throughout  the  Kxpoa. 
ition  there  *ere  mounted  searchlights  of  various  sizes* 
by  neons  of  thin  apparatun  beasts  of  light  %orc  thrown 
upon  the  fower  «nd  other  structures  which  contained 
thoae  Jewels*     This  feature  io  dipousecd  in  detail  eisr-. 
whero  ho re  in* 

Being  wholly  used  for  aestnutic  purposes,  tide 
Tower  ployed  no  pnrt  in  tnc  utilitarian  requirements  of 
the  Srposltion*    It  might  be  teased  its  principal  archi- 
tectural accent.    The  To^er  itself  was  flanked  on  both 
sideo  with  colonnades  which  tied  t  a  structure  into  the 
rain  group  of  eight  palaces  and  closed  off  the  south 
ep  To^ch  to  the  Court  of  the  Universe* 

The  Tower  proper  contained  3,440,300  cubic 
feot  and  had  1,403  tons  of  structural  steel  or  *316 
pounds  per  cubic  foot  and  co*t  in  olaoo    *04  per  cubic 
toit.    The  entire  architectural  feature  including  two 
•ido  colonnades  cost  1413,712,  contained  3,9G7,&Q0 

i 

cubic  feet  and  cost    .1067  per  cubic  foot  of  enclosed 
contents* 

The  steel  frame  was  detailed,  fabricated  and 
erected  in  220  days*.   But  few  of  the  -teel  shapes  were 
to  be  had  on  the  Pacific  Coast,  requiring  the  ordering 
and  delivering  of  the  najor  portion  of  the  large  sections 
frew  the  2ast* 

The  o  on  tract  ti«.a  on  the  general  contract,  which 
included  the  foundations,  the  timber  construction,  the 
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ornamental  staff  ana  plaster  and  the  hi&i  procure  water 
End  electrical  installations  was  originally  200  days, 
120  of  which  wore  gnurantOGd  to  be*  after  the  completion 
of  tho  steel  oontrucU     Iha  overlapping  of  the  two  osn- 
traots»  however,  op^ritod  to  extend  the  total  tine  on  the 
Genornl  Contract  to  approximately  270  days. 

Palace  of  i.ortioal^urf;« 

lnt'.re3t  attachec  to  the  all  glass  done  of 
the  Palece  of  Horticulture.     The  supports."^  fr^*.e 
fitured  as  i  true  dome;     it  consistc  i  of  t  venty-JTour 
etesl  ribg  connected  by  eleven  horizontal  rin&£«  The 
up.icr  portion  of  the  dome  vao  hen;itsphs'rioT«.l  with  a 
ai  uaet&r  of  152  feet,  while  the  lo^er  portion  was  a 
cylindrical  shaft  with  the  Bsr.e  diameter  -mi  a  height 
of  £4  ftot,  the  whole  bo in^^s^or tea  upon  plate  girder e 
a--d  truaeee,  trnned  between  ei&ht  structural  pi^re  65 
feet  in  height* 

An  idea  of  tho  magnitude  of  this  doias  Kay  be 
had  *ncn  it  in  co:up*;r«>d  vrith  eoma  of  the  Boat  famous 
lone  a  now  in  existence*    The  diameter  of  the  Pantheon 
of  P.ome  was  142  feet;    that  of  the  -uo%.o  of  Sta«  Marie 
del  xiore  at  Florence  139  feet;     tho  United  States  Capitol 
at  •'.•4s)ant-tont  :;,        13f>i  feot,  w.';ile  the  fr^oun  dome  of 
-W  Petern  at  ;;o«e  is  13*>  feet  in  dimeter.     The  ..o^c 
of  the  ialaoe  of   -orticultur  •?  at  the   -orli'e  Columbian 
::xpo«9ition  at  Chio^o  had  an  outride  dia~.«U?r  of  187 
fe*t;    the  Dome  under  discussion,  however,  exceeded  that 
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of  the  Chicago  dom«  in  one  dimension,  nrwaely,  its 
extre-ae  height  being  165  fcot,  while  that  of  the  Chicago 
dorue  was  155  feet. 

To  secure  oil  the  ntiffnoi*a  oossible  in  the 
Don©  frame,  proper,  all  connections  w«re  riveted*  How- 
ever, all  connections  bolov  the  ^orr.e  #ere  bolted  in 
order  that  the  dismantling  of  the  socie  ni^ht  bo  facili- 
tated* 

The  gteel  frame  rested  upon  a  timber  grillage 
eupportod  by  pileo,     ihe  weight  of  the  steel  in  the 
cupor structure  of  th®  dome  proper  which  consisted  of  all 
the  otruoture  above  the  level  of  the  top  of  the  plate 
girders  who  205  tons,    The  surface  area  of  this  portion 
was  47,000  square  feet  oo  that  the  -^ei^t  of  the  steel 
in  the  dome  proper,  together  »ith  the  24-foot  cylindrical 
shaft,,  per  square  foot  of  superficial  dojae  and  cylinder 
ar&a  was.  8#7  •    the  volume  of  this  portion  was  1,317,000 
cubic  foot,  Baking  the  weight  of  steel  ;:er  cubic  foot 
•51?„.    rhe  weight  of  etsel  in  the  superstructure  or 
that  portion  of  the  steel  fi™e  below  the  ievol  of  the 
top  of  the  plate  girders  was  307  tons,  nafcing  total 
Might  of  steel  in  the  front  512  tons.    The  cubical  con- 
tents of  the  volume  enclosed  by  the  steel  frame  was 
2,817,000  cubic  feet,  giving  an  average  weight  of  steel 
por  cubic  foot  of  •362!«     Ihe  cost  of  the  steel  erected 
*ae  approximately  Lk,,000. 

In  erecting  this  dose  a  wooden  tower  was  c^n- 
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•truoted  in  the  center  of  the  projected  base  of  the  dome. 
The  top  of  this  tower  *.\q  at  an  elevation  slightly  higher 
than  the  top  of  the  plate  girders*      pon  this  tower  was 
erected  one  guyed  ciast  *ith  tio  guyed  derricks.     The  top 
ring  of  the  done  into  which  all  the  ribs?  frania  was  eus- 
pended  from  the  mast  by  jscans  of  angles  arranged  with 
turnbuckles  so  that  the  position  of  the  ring  could  be 
adjusted  to  a  nicety.    Meanwhile  on  the  ground  the  ribs 
were  assembled  in  pairs  and  each  two  ribs  framed  together 
with  their  rings  and  diagonal  rods  »nd  all  riveted  togeth- 
er.   The  two  ribs  were  then  erected  ^e  one  piece,  being 
a.nang  into  place  by  the  derricks.     The  weight  of  one  pair 
of  ribs  thus  connected  together  -a?ae  approximately  eight 
tons. 

The  rear  portion  of  the  building  was  a  large 
open  exhibit  space  covered  with  a  lo1?  roof,  ^hile  the 
front  or  easterly  portion  contain  t»»t»  area  under  the 
central  dorao  with  four  separate  rooiasj  at  the  quarter 
points.     The  northeast  and  southeast  rooms  in  the  eastern 
portion  of  the  building  were  ueed  for  exhibits  of  orchids 
add  ornamental  plants.     The  central  portion  of  each  of 
these  roo::is  was  ueod  for  the  display  of  aquatic  plants, 
pools  having  been  provided  for  this  purpose,     Wis  large 
area  under  the  rain  done  was  used  for  a  special  exhibit 
of  large  pains  and  other  growing  exhibits. 

The  western  or  rear  portion  of  the  building, 
together  with  the  northwestern  and  southwestern  rooms  of 
the  eastern  portion  were  used  for  economic  horticulture, 
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cuch  as  drying;,  needing,  preserving  and  packing  of 
fruits  am  for  tho  exhibit  of  rnaohinery  used  in  connec- 
tion  with  theso  induo trie ;s« 

The  roar  portion  of  this  Palace  iras  the  main 
exhibit  portion.     The  floor  consisted  of  a  2"  s^iplap 
on  2*  x  C"  Joiets  spaced  2  ft.  centers,     fhe  joists  in 
turn  wore  supported  by  3*  x  4"  sleepers  embedded  in  the 
ground  an'!  approximately  C  *\*  canters.    Yhe  floor  was 
doeiencd  for  100  r  livo  load  por  square  foot*    In  the 
front  part  of  tho  building  there  was  no  floor  exempt 
in  tho  aisle  portions.      The  fmine  of  the  r«ar  portion 
of  ths  building  tras  of  wood  and  oraa  carried  on  ordinary 
wooden  spread  footing,     rhe  heavy  concentrated  loads 
only  in  the  front  parts  of  the  build  in    were  carried  on 
piles* 

C«  h.  ;.nyd«r,  foneulting  Engineer,  and  tho 
engineer*  of  tao  Division  of    or.  ^  in  collaboration 
prepared  the  structural  plans  for  this  building. 

festival  Hall. 

The  character  of  the  building    •  huge  done 
with  l.^.rce  arched  openings  on  t»6  sides  •  in  effect  a 
benitpherc  of  OC  ft.  radius,  intersected  on  one  axis  by 
a  eyllnder  of  98  ft.  diameter,  necessitated  unusual 
fr**iin£.     fas  supporting  structure  nay  be  described  as 
a  pyramidal  dome  of  140  ft.  diameter  framed  of  16  truatsed 
rite,  And  supported  on  four  main  pier«  and  eight  columns. 
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Xbo  dorao  wf40  surmounted  by  a  lantern  05  foot  hish*  The 
four  ribs  occurring-  over  the  arohed  opanin&a  were 
carried  by  two  trueec*?  spanning  a  distance  of  77  feet 
between  the  four  piem  referral  to.    The  do^e  and  itn 
piers  and  columns  were  supported  on  piles  with  timber 
crillotjc*  into  which  all  the  nain  colu  ns  were  anchored. 

The  pyramidal  dorr.e  was  designed  as  a  true  doma, 
the  upper  chorda  of  the  trussed  ribs  taking  the  ^nols 
weight  of  the  roof  and  ceilim:  in  compression,  the  ring 
etresses  bein&  all  coopresoion  and  taken  by  tiraber  struts, 
9 pec  i ally  f raised  and  wedged  into  the  ribs.    The  riri£, 
tonnlon  at  the  supports  ^a*  received  by  two  3  1/8*  ruif  , 
fitted  into  special  eastings  on  the  endn  yf  the  ribs* 
Tho  lower  chords  of  the  trussed  ribs  and  also  the  diagonal 
web  nenbors  take  ctrests  only  from  wind* 

The  dome  roof,  ^ith  a  diameter  of  17?  ft.  was 
built  u?  of  roofing  and  sheathing  supported  on  2*  x  6* 
rafters  resting  on  liLut  studied  walls*    these  walls  were 
carried  by  special  beeas  spanning  from  rib  to  rib.  and 
directly  above  but  independent  from  the  dome  rings*  The 
consideration  r/ao  an  important  one  in  a  doiae  of  tnis 
type, 

The  interior  docio  c^ilin,;,  with  a  ii-v  cter  of 
136  ft,  8  in,  wso  suspended  froai  the  trussed  ri>  «.  Par- 
ticular attention  v.as  paid  in  erection  to  provide  that 
the  trussed  ribs  would  not  .act  as  trusses  until  the  total 
^ead  load  *&s  on  the  roof.      This  v/ae  accompli -hod  by 
•pscial  connect inno  for  the  diagonal  web  members* 
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The  truesed  dome  riu«?  framed  into  a  deep 
circular  true*,  which  supported  the  luntsrn,  and  from 
which  was  also  suspended  an  ccno  or^an.    Binee  this  orcan 
nad  to  be  placed  to  one  side  of  the  circular  true a,  a 
counterweight »  consisting  of  a  box  of  sand,  was  provided 
on  ihv  opposite  side  of  the  center* 

An  unusual  feature  in  connection  r/ith  the  build* 
in^  »as  the  acountic  correction.    Ceiling  surfaces  of  the 
lain  Auditorial  wore  covered  v/ith  *sJ?oustle.os<'  felt  2" 
tnick,  eg  supplied  by  the  Johns-!  anville  ?OAP^ny»  ?ho 
interior  of  the  dome  -*ae  not  plastered,  thn  felt  being 
attached  directly  to  the  wooden  fr  me  and  nailing  strips 
•;etween  2«v"  grounds,  to  adhere  closc-ly  to  the  curvature 
of  tnc  finished  celling*     English  Rep  was  applied  over 
the  f«lt  and  secured  to  the  grounds  leaving  h*  space 
botween  th^  felt  and  t.io  Kep«    The  Hep  was  of  a  selected 
color  and  formed  the  interior  finish  of  the  building* 

Barring  oertain  uni  iportant  effects  of  slight 
loealiited  echoes,  which  were  corrected,  the  acoustics 
wore  entirely  satisfactory*    Specif ications  carried  a 
fcuarantoe  on  the  part  of  the  contractor  that  the  resonance 
of  the  Auditorium  under  any  Co  idition  of  occupancy  should 
not  exceed  2*5  eecenda# 

The  auditorium  space  in  Festival  hall  had  a 
wain  floor  under  the  dome    section , with  stepped  floor  at 
the  Bides,  and  boxes  at  the  corner?,  giving  a  seating 
capacity  of  280Q.     There  was  aleo  a  large  eta«je  for 
*©atin^  orchestras  or  choruses.     In  the  rear  portions  of 
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the  building  wore  loc^tfed  a  recital   lall  for  ata&llor 
concerts  and  various  i*oor.»c!  for  musicians  aiui  executive 
of  finer  2*    A  conspicuous  fe  it^re  wae  a  v40,OGO  organ,  of 
unueual  else  and  quality*  arhich  )v^4  six  distinct  parts, 
operated  fron  a  tr;ov>^lo  four  manual  console •     The  main 
portion  of  the  organ  \*ae  located  at  re&r  of  stage,  sith 
the  echo  or^an  auovo  the  domed  ceiling  ae  noted.  The 
nain  auditorium  was  heated  by  an  inlireot  syeto and 
the  roar  portion  of  building  by  direct  radiation,  ^ith 
cae  ns  fuel*    Ample  interior  illumination  by  neans  of 
ee^rch  lights  in  the  floor  <</as  provided  .  • 

Hot  including  t^c  organ,  nor  any  of  tix>  fur- 
nishing of  the  building,  but  including  the  added 
bsloonloat  the  structure  cont  £271,000,    Ki chard  C» 
Doerfling,  Consulting  Engineer,  and  the  engineers  of 
the  division  of  «.'pr:<e  in  collaboration  prepared  the 
structural  plana  for  this  building* 


Palaoe  of  Machinery « 
Of  txic  wooden  fr  ames,  that  of  the  Machine 


Jildin^  was  perhaps  moat  interesting^  ,t  -is  being,  it  i» 
relieved,  the  largest  timber  framed  building  in  point  of 
cubic  eon  tent?;  ever  constructed.      i'ne  building  pea  96ft 
feot  lon^;  arid  36  »  feet  #ide«     It  had  three  longitudinal 


-    Xhie  was  removed  and  the  epace  covered  with  chairs 
et  the  time  balconies  *ere  put  in  the  building  to 
provide  additional  seating  capacity  for  the  concerts 
of  the  - o«ton  Symphony, 
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bay*  7D  feet  v/ids  and  121  feet  high  with  longitudinal 
tide  aisles  70  foet  wile  and  53  feet  high  to  the  top  of 
the  trues*    There  wore  three  transverse  bays  75  foot 
wide,  fund  13G  foot  hi£h*    Arched  trusses,  analyzed  as 
simple  tru-ses,  spanned  tnc  ci&in  longitudinal  and  trans* 
veroe  bays  and  had  their  spring  line  at  66  foot  and  81 
feat  from  the  floor,  respectively ,  which  waa  unique, 
•inco  it  left  t.icee  unsupported  heights  of  wooden  columns 

Hoof  and  wall  loads  voro  carried  on  pile  f  oun- 
dations, tue  exhibit  floor  being  on  spread  footings  or 
on  the  ground  is  determined  by  the  slope  of  the  ground 
surface*    Tho  floor  surface  of  this  building  consisted 
of  2H  shiplap  and  the  construction  was  eosipesed  of 
three  typos*     In  type  "A*  the  joists  were  5*x  6*,  2  ft. 
cantcro  supported  by  3wx  6"  sleepers,  6  ft.  centers. 
This  construction  applied  to  that  portion  of  the  buili~ 
in£  in  which  the  ground  surface  was  plus  2  ft.  in  elt- 
ration  or  above.    In  type  "&*  the  joists  leere  3*x  6*, 
*  ft*  centers,  resting  on  6*x  8*  girders*    These  girders 
*ere  in  turn  supported  at"  6  ft.  intervale  by  bloofcin£ 
to  the  ground*    The  construction  of  thin  type  applied 
to  that  portion  of  the  build  in,-:  where  the  ground  surface 
laid  between  plus  1  she  plus-  2*    In  type  the  floor 

countruction  consisted  of  Z"x  12*  joiftte  2  ft.  centers 
resting  on  0"x  12"  fcirdera  which  were  in  turn  supported 
6*x  8"  poste  with  spread  footings*    these  floor  bays 
*erc  approximately  8*  x  l??** ,  the  joists  hawing  a  span 
of  121  ft.,  girders  hawing  a  span  of  8  ft*    This  construe 
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tion  applied  to  that  portion  of  the  building  in  which 
tho  ground  surface  vm  belo,v  tu©  elevation  plua  1, 

In  addition  to  the  above  the  fa&in  roof  poote 
were  tied  together  across  the  building  irsMediately  be  1 0*3 
the  floor  by  2  -  3*x  16*  tios  spiked  ana  bolted  to  tho 
•ides  of  tt*e  poets.    The  floor  of  this  building  was 
d# signed  for  a  live  load  of  200    per  square  foot* 

The  building  had  a  floor  area  £f  369,562  square 
foot  or  nearly  0»5  acres.    The  average  height  was  103  ft. 
and  the  total  contents  aero 33,000 ,0CC  cubic  feet,  or 
approximately  that  of  the  Pennsylvania  station  in  Ktsr 
Yorx  City,    The  total  cont  of  the  building  will  be, 
when  all  obligations  are  met,  g  650,0-30,  which  indicates 
a  coat  per  square  foot  of    l.v/b,  or  cost  oor  cubic  foot 
of  endowed  content*,  ••.0172.      £he  general  contrast, 
including  pile  driving  and  plumbing,  amounted  to 
&455,536»58,  including  judgment  rendered  to  the  con. 
tractor  on  a  suit  entered  by  him  o.  gainst  the  exposition. 
Tne  Exposition  Company  furnished  and  delivered  on  the 
ground  6,033,371  board  feet  of  lumber  <it  a  cost  of 
Uo0,452.39.    Additional  work  of  various  sorte  brought 
the  tot h1  cost  up  to  the  amount  elsewhere  named* 

Call  fomia   •  ui  Id  in  r  # 

The  California  Building  was  637  ft*  Ion.;  by 
343  ft,  and  covered  a  ground  area  of  about  232,371  sq« 
ft.  As  has  been  stated  in  another  section  of  this  account 
tbc  easterly  section  of  the  building  formed  the  exhibit 
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area,  *hila  the  «e»terly  portion  *os  devoted  to  &d.«ninie«» 
trativo  quartern. 

Exhibit  section  was  one  story  in  height,  approx- 
imately 453  ft.  by  342  ft.  on  tna  ^rounh.    Around  the  four 
8 id 09  there  was  a  continuous  balcony  of  39,000  square  feet 
area  containing  certain  officer  and  roet  rooms.  Xhe 
gross  exhibit  area  was  152,368  sq.ft.  on  the  ground  floor. 

The  administrative  wing,  generally  two  stories 
hicn,  v*;\o  located  in  the  southwest  corner  of  tha  building 
an*?,  in  siae  was  approximately  229  ft. by  VJk  ft.  In 
addition  there  was  an  nr-j  or  »ing  extending  to  the  south, 
in  ai7^-  75  ft.  by  203  ft.    Between  this  *in^  and  the 
exhibit  portion  war,  t, 'ie  p;tio,  or  forecourt,  205  ft.  by 
515  ft.    In  addition  to  trie  offices,  the  administrative 
portion  of  the  building  contained  reception  roo?au  and  a 
balL  roosi  52  ft.  by         ft.  and  various  committee  and 
bourd  rooi?s.    The  total  t^rose  firet  floor  area  of  tale 
portion  of  the  building  aras  approximately    0,000  sq.ft. , 
and  the  eeoond  flour  70,000  sq.ft. 

The  framing  of  the  exhibit  portion  was  of  the 
standard  exposition  typo,  consisting  of  posts  supporting 
roof  trooper;,  which  in  turn  carried  the  rafter's,  sheath- 
ing ana  prepared  roofing,    The  uoatr<  were  generally 
12"  x  12"  forming  b?.ys  43*  x  64*.     fhe  freight 
floor  to  tno  lower  chord  of  toe  trusses  nas  SO  ft.  The 
trusses  were  of  the  rao4ified  Hows  type,  the  upper  chord 
talcing  tnc  slop"  of  the  roof.    Bracing  trusses  occurred 
*t  the  third  points  of  the  span.    These  bracing  trussei 
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in  addition  to  stiffening  tho  main  trusses,  carriod  tho 
skyliiihtu  and  skylight  *alls#    Ml  the  main  roof  trusses 
were  kneo~braced  to  tho  oolumne.    After  the  usual  ''.xpoei- 
tion  standards,  the  detail  of  connection  of  trusses  to 
poets  conflicted  of  lone  boletor-;  bolted  and  keyed  with 
2*  Ohia  pine  to  the  eoXunsne,  the  uppor  sn la  of  the  bolst- 
ers supporting  the  trusses,  and  also  receiving  tho  knee 
braces*    Thie  arrange :;cnt  enabled  the  column  to  continue 
up  and  engage  the  upper  chords  of  ths  trusses,  giving 
general  ctiffnons  to  the  bull iin(;,    ;;oth  chords  of  the  nain 
roof  truosea  wore  tir>i  together  r.cru&'s  the  column  and  to 
the  column  by  ins  an  «  of  eteel  tie  plates  bolted  and  lag 
screwed  to  the  timber.    The  ro.^f  truesee  on  the  outside 
bays  were  nade  heavy  enough  to  oirry  one-h&lf  tfio  balcony, 
the  outside  of  which  "strap  suspended  f r :m  the  trusses.  This 
condition  in  general  resulted  in  to  uas  of  double  rods 
for  the  tension  members  of  the  trusses.    The  outside  roof 
tayo  of  the  exhibit  portion  were  braced  »ith  diagonal 
horizontal  rods* 

Thus,  a*  in  nil  other  instances  in  all  large 
buildings  built  by  the  Exposition  tne  roofs  were  carried 
on  a  etrueturo  independent  of  this  valle,  which  letter  vyere 
framed  with  stain  on  which  »&e  nailed  the  sheathing  lath* 
find  effect  was  not  considered  in  ih«  design  because  the 
exhibit  portion  of  th»  building  vat  low  in  coap&risoa  with 
its  width,  the  average  height  to  the  roof  being  about 
<0  ft. 

The  framing  of  the  \&&ini*t ration  portion  wae 
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considerably  nore  oomplioaUd  than  that  of  the  exhibit 
portion*    In  eoneral  it  rcay  bo  stated  that  there  was 
provided  a  structural  timber  frsnc  throughout,  of  post?, 
girdsro  and  trusses*    The  various  arched  ana  dorr*©  ceil* 
in^s  wore  carried  by  scarfed  ribs  hun^  from  the  support* 
lag  trusses*    Jlnd  action  on  the  to^er  tfau  provided  for 
in  the  use  of  braoi^£  :,ru*se3,  counter- traced  in  all  in* 
pr.nols  and  knee-braced  into  the  coltc-ms.    All  connections 
of  trusses  to  poets  were  deeicnod  to  talcs  both  tension 
and  co^proasioti.  tension  beiru:  provided  for  t;y  means 
of  otecl  pi  a  to -jt  bolted  or  lagged  to  post  and  cuori®  of 
truaees*    The  building  7?ao  further  stiffened  by  bracing 
the  etui  *a.lle  with  diagonal  bridging,  in  addition  to 
tha  horizontal  bridi.int:;  at  approximately  6  ft. intervals* 

Portion's  of  the  roof  of  the  m-\in  reception 
room  wore  arranged  as  a  roof  garden.    This  necessitated 
the  introduction  of  roof  plate  girders  of  »ts3l0  on 
aooount  of  the  snail  depth* 

The  floors  of  the  exhibit  portion  of  th«  build- 
ing wore  designed  for  100    square  foot  liv^a  load,  and 
tne  balconies  7>/  square  foot*     in  the  offices  a  live 
load  of  40/.-  square  foot  *fio  used*     For  the  ball  roo.i  and 
reception  roan  and  all  corri lorn,  the  livo  floor  load 

tafcsn  at  100    square  foot*     In  computing  the  balcony 
load  on  the  trusses*  the  live  io&i  was  reduced  to  <5G,< 
«quare  foot*     Timber  spread  footings*  designed  to  reat 
upon  the  sand  at  5.000$  per  square  foot,  ^ero  ueod* 
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■£xp o,s  i  JL ion  Au d  i to r ium 

The  ::xpoaition  .\uditorius  at  th«>  Civio  Center 
is  four  etoriea  high  and  tne  control  portion  contains  a 
l^ree  auditorium  extending  through  the  four  atorles.  Ihig 
auditorium  ha*  a  main  flo;>r  at  the  *tre*rt  level,  200*  <5* 
x  1°>7'  6*  with  an  area  of  34*772  square  foot*      ide  corri- 
dors surround  it  cn  all  sides*  except  at  the  rear  where 
there  are  entrances  directly  to  the  etro  t»    Above  the 
rain  auditorium  floor  there  is  a  large  balcony  around 
three  Bides,  extending  over  the  corridors  and  other  rooms 
on  tho  ground  floor.    There  '.re  aaple  exits  fross  the 
balcony  to  tho  corridor-;  at  the  different  floor  levels 
ana  fourteen  wide  stairway©  extend  from  these  corridors 
to  the  r.ain  floor #  besides  two  passenger  and  two  freight 
•levators,  which  run  tho  whole  height  of  the  building* 
In  addition,  t  >o  c.air  liftn  run  f  rois  tho  nuin  auditorium 
floor  to  the  basement,    hatches  are  provided  for  two 
futuro  passenger  el^v^-iors  to  run  the  full  height  of  the 
building. 

Tim  interior  wall  and  coil  in;;  surface  of  th 
isain  auditorium  are  architecturally  treated,  th*  ceiling 
following  the  lines  of  tne  polygonal  roof  with  the  steel 
trusses  exposed  to  view,  and  adding  to  th-?*  architectural 
effect*    Vho  lar^e  skylight  at  tho  top  of  the  pyramidal 
ro'jf  furnieheu  li,.ht  to  t.**.  interior,  and  electric  lights 
distributed  on  tho  csilinh  and  ^allft  ^;ive  the  necessary 
artificial  lighting. 
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Kntr&noo  to  tho  Auditorium  is  had  through 
1**T£0  veatibules  and  a  wide  corridor  forain&  an  entrance 
foyer*      Xn  tho  rear  of  tne  auditorium  op  orjito  tho 
•ntraneo  thyre  is  a  balcony  for  an  organ  which  was 
placed  in  Veatival  Hall  on  the    'xoonition  Grounds,  and 
which  -/ill  bo  transferred  to  ths  \udltorlucs  building 
at  ti;o  olooo  of  the  imposition*    Adjacent  to  th®  auditor- 
ium on  e*oh  aide  is  a  speaker* a  room  20*  x  22*6*,  conven- 
ient to  tho  aids  corriioro,  entrances  froes  ths  street 
and  atalr^aya  is  the  upper  floorn. 

The  ee*ti"£  capacity  of  the  auditorium  is 
catlnatod  at  6000  for  tho  ground  floor  and  4643  in  tnc 
balcony* 

The  basement  contains  a  kitchen  and  looker 
roowo,  beeidoa  space  far  a  stable  or  oth-:r  uaea  and 
lor^o  storage  spaces,  toilet  rooms  for  men  and  wojr.on 
and  other  accessories*     There  arc  toilet  rooms  for  ooth 
"ion  and  women  on  all  the  floors  above  the  bae*-.ent,  and. 
on  the  aecond  floor  there  ary  two  wotaen'e  reception 
rooms  26*6*  x  36* ,  retiring  rooms,  etc.    Ton  cheeking 
«?ao^a  c-n  fir^t  floor  and  sixta^n  on  aecond  floor, 
•  quipped  with  counters,  raefcs,  etc*  give  ample  f&eil* 
Hies  for  cheeking  ;>urpo;;/ii5« 

In  addition  to  the  «ain  auditorium*  tnere  are 
ton  halls  or  largo  rooras  suitable  for  conventions  or 
nestings*    on  the  first  floor  there  is  a  banquet  hall 
Mf  x  130*  6"  on  eaoa  side  of  the  auditorium,  extending 
through  two  storioa,  and  treated  in  an  architectural 
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manner.    Those  t*o  halls  have  an  unobstructed  floor 
area  of  7 #644  square  feat  o:\oh,  and  each  has  nine 
entrances  fron,  or  exits  leading  directly  to^thc 
etraet.  with  nine  other  entrance  to  a  wide  corridor 
extending  from  front  to  rear  of  build ;n^  whicn  has 
exits  or  entrances  frots  tn©  etr..  et  at  e&oh  end.  In 
front  of  each  hall  a  lobby  24*  x  31*  leads  to  the  wido 
corridor  or  foyer  extending  alon^;  the  front  portion  of 
the  building  and  directs  opposite  the  corridor  are  saaln 
entrances  to  the  building.    A  reception  room  17*  x  3,V 
ie  located  adjacent  to  each  lobby  and  in  the  rear  of 
oach  hall  there  are  two  cors.;itteo  roo.;  r,  of  irregul&r 
abaps,  each  s^out  17*  x  34*  •    these  co  ^.-itteo  roo&a  on 
the  first  floor  ar  >  edJ&c.Q?'t  to  t«ie  stairway  to  the 
second,  tnird  and  fourth  floors,  ^here  in  eaci*  c  s® 
tiiero  are  two  othor  cofiEoittee  roovj  similar  to  the  ottos 
below*    Connected  to  the  banquet  halls  are  r,ovinc;  pic» 
ture  operuti'ic  roo^s  fully  equipped  for  op^rsting 
iUOYin£  picturo  taachinee  and  ster^opticonn,  and  provision 
is  u;ade  at  the  oppooito  end  of  each  banquet  hall  for 
screens  for  pictures* 

The  tiiird  and  fourtn  floors  have  each  t*/o 
roorjo  jjcV  x  136*  G* ,  with  tvo  Gem&itteo  rooms  41*  x  S3* 
adjaoent.    The  t^o  large  rooms  on  the  fourtn  floor  are 
lighted  by  skylights  in  addition  to  the  window  lightly  • 
The  third  and  fourth  floors  have  also  t'-ro  eo&uitteo 
rooms,  referred  to  above,  each  17*  x  34*  directly 
connected  with  the  larger  rooms  and  to  the  jnain  corridor 

•  173  • 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Division  of  Work* 


etairwaye,  etc.,  so  they  can  be  u^ed  independently* 
All  of  the  rooas  in  the  fcuildin£  are  *sll 
lighted  by  electricity,  and*  exterior  decorative  lighting, 
particularly  at  the  main  entrance  arched  feature ,  ie 
e&rcd  for.    Provision  If  mad©  for  intereoi^tinicatlng 
telethon©  service #  call  bolle,  carriage  c^llo,  etc* 
iieating  ani  ventilation  is  supplied  by  fans  in  basement 
furnishing  fresh  warm  air  to  all  the  rooma  in  the  most 
approved  manner,  the  fre*h  air  taking  the  plac«  of  the 
nir  removed  from  the  rooss  by  exhaust  fans  on  tr.c  roof* 


Apart  from  the  f reusing  of  the  Dome,  ths  build* 

ing  has  no  unusual  etruc tural  features.    Ins  balcony 

* 

of  the  Auditorium  io  carried  by  steel  cantilever  girders 
of  tht?  typo  no^  £enerally  ur^cd  in  theatre  construction* 
Outside  of  the  Audit  or  iuia  proper,  the  building  h&e  the 
otnnd&rd  office  building  construction. 

yroia  tae  exterior  th®  dotse    ay  be  described 
as  an  o'ot agonal  frustrua  >f  a  pyramid  s#itn  a  maximum. 


diameter  of  2G5»  6*  •  this  dimension  being  taSren  on  the 
horizontal  projection  of  the  intersection  of  any  tvo 
of  the  cii:ht  pianos  of  the  roof,  and  a  vertical  height 
of  44  ft.,  termination  i?>  a  lantern,  7  ft.  in  diameter 
and  20  ft.  high.    The  total  height  of  the  dome  and  lant- 
ern xaeaeurei  from  the  spring  line  is  64  ft. 

The  roof  surface  of  the  lo#er  hal«  of  the  dome 
in  terra  ootta  tils  on  3*  wooden  sheathing  fitted  together 
with  spliced  joi;.t*.    -he  upp«r  half  of  the  doss  is  sky- 
light,  beinc  raised  above  the  surface  of  fcu    lower  portion 
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and  is  in  two  sections,  each  seotion- beln^;  a  frustruui  of 
an  octagonal  pyramid,  the  lo^sr  nection  having  a  laaxiiQuo 
disaster  of  74  ft*,  resting  on  a  brie©  3  ft*  high  and  the 
uppor  section  bein^  *  similar  frustrura  of  a  pyramid  <*ith 
a  diwaeter  of  46  ft*  supported  on  a  3  ft*  base*  Tho 
height  of  the  spring  line  of  the  aorao  frora  the  Auditorium 
floor  ip  79  ft* »  taaking  the  top  of  tho  dorao  ^ropar  122  ft* 
C  inches  abova  the  floor  and  giving  a  total  height  frow 
tho  floor  to  the  top  of  lantern  142  ft*  6  inehss* 

The  framework  of  this  d^ate  is  unusual,  not 
alona  from  itR  great  diameter,  but  al^o  from  the  fact 
that  it  ia  designed  as  a  true  dotae*    Kight  trusteed  ribn 
*up?orted  on  ei^ht  columns  at  t  *oir  outsr  ends  and  held 
horizontally  >vith  an  eye  bar  tension  rint:  ars  co^nsotod 
to  a  deep  oo t agonal  trussed  ring  at  their  upper  ends, 
and  braced  by  five  trussed  intermediate  rings  *  comprise 
tno  i;:ain  dome  frarae*     In  addition*  between  these  intsr*. 
ccdiate  rin^s  ara  four  linco  of  bracing  trusses  in  ^ich 
of  tho  ei^it  roof  planes* 

-lech  of  tho  0  rain  rib?  is  6  f  t.  deep  at  its 
u?i>er  end  and  10  ft*  at  its  lower  end,  and  has  a  total 
length  weaeured  along  it©  center  lino  of  16?!  feet,  '-he 
chords  of  these  ribs  consist  each  of  two  &*x  6"  x  5/8* 
fc-^les  increased  at  t)  air  lower  sections  to  &/8*  and 
further  strengthened  by  the  addition  of  a  £"x  14"  and 
a  3/9*  x  14"  covsr  plate,    the  total  dead  and  live  load 
i«  aatuned  to  bo  distributed  equally  betweea  the  two 
flanges  of  the  ribs*    the  rib  ia  divided  into  frsnslvo 
Panola,  with  vertical  struts  and  doublo  diagonals.  Vhe 
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main  truoeed  ring  into  which  those  ribe  frame,  has  a 
depth  of  CV  9-*  and  a  sjiaxiaura  dimeter  of  43  feet*  Ac- 
cording.; to  the  theory  of  tue  design,  trie  flanges  of  tho 
trussed  rib»  take  only  oonpr<?sr>iout  and,  althou&h  all 
tho  panels  of  t^ese  riba  are  oounter-braoed,  these 
diagonal  wob  xueiaber a  take  no  stress  that  can  be  computed, 
but  £ive  tho  neoeaeary  general  etiffneoo  to  the  structure* 
EinilRrly,  acting  a<j  cienbera  of  the  dome,  the  flan&ea  of 
tho  ring  trusses  receive  only  ooiapre?  oion*  However, 
the oe  riri£  truosee  nerve  also  as  purlin  true  bus  support- 
ing directly  the  roof  covering  and  distributing  these 
load*  to  the  Rain  ribs*     Hiis  action  consequently  inoreas- 
ok  tho  compression  in  tho  upper  chorda  of  the  ring  trusses 
but  decreases  the  compression  in  the  lower  chords*  On 
account  of  the  unifora  slope  of  the  ribs,  all  of  the 
ringu  ere  in  compression*  no  wind  being  consieidered  in  the 
design,  Binoe  the  roof  slope  is  comparatively  flat* 

Tho  ring  tension  at  the  base  of  the  doms  is 
taken  completely  by  four  l~7/ftM  x  G"  eye  tare.     In  addi- 
tion, tho  top-  of  the  do*©  columns  i  re  connected  by  eight 
large  trusses,  having  an  ovar  ii!  depth  of  lVO"*  ?hc 
chorda  of  these  trusses  are  of  box.  seat  ion,  each  chord 
consisting  of  two  15*  -  33$  channels  with  top  cover  plat© 
and  laced  on  the  bottom  fac**    Tho  four  eye  bars  »re 
arranged  in  pairs,  two  bei«c  placed  inside  each  truss 
chord* 

Special  attention  was  given  to  the  connection 
of  tho  trusses  and  the  ring  bars  to  the  columns  in  order 
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to  cmJco  certain  that  tho  eye  burs  alone  *ould  receive  all 
of  tho  dead  load  ring  tension  of  the  dome,  and  also  to 
ineure  even  distribution  of  the  rin^  stress  over  all  tho 
bare*    To  this  cni  each  column  hag  tvro  5/8"x  5,6"3C  14' 
fcUBcet  plates  si.op  rivetod  to  both  faooe*    Tho  eye  bars 
connoot  to  these  ^ussut  piston  by  neans  of  5iw  pins, 
fitted  in  ^lottci  holes  to  allow  play  >n  a  horizontal 
direction*      Tho  trusaos  aro  also  supported  on  tneeo  ping 
the  chords  and  trues  fcuesat  plates  Jiving  pin  hole© 
•lotted  horizontally.    As  the  eye  bare  are  in  shorter 
length*  than  tho  trusses,  there  being  oix  lengths  to  one 
trues,  those  bare  arc  connected  by  bl*  jinn,  and  tb«  dead 
load  of  tao  eye  bars  iu  carried  t,y  the  trusaeo,  the  pine 
bein-  supported  in  slotted  holes  in  the  trusses. 

In  erecting  the  do^e ,  the  above  trusses  and 
eye  bars  wore  attaohed  to  the  oolunnfi  by  :v>eans  of  pins» 
After  the  full  dead  loid  of  the  dose  was  in  place  the 
trasses  *ere  field  riveted  to  the  column  gusset  plates  , 
the  holes  in  the  gusset  plates  being  field  drilled,  his 
procedure  allowed  the  dome  structure  under  dead  load  to 
talce  its  settlement  uufore  the  v^in  outside  ring  was 
*ifcldly  connected. 

Ac  all  of  the  steel  work  of  the  do.ue  io  exposed 
to  view,  special  attention  was  given  to  the  appearanoe 
of  the  detnil3.     All  gusset  plates  ^ere  s^aia  of  unifurr* 
*-'»d  nc«*t  appoarance  an  t  all  web  saeabere  vsre  cut  ^ith 
uuifdra  9hape  and  wore  connected  vith  syssastri^al  riveting 

As  has  teen  noted,  the  balcony  of  the  Audi tori us 
carried  by  cantilever  girders*    Fourteen  typical  gird* 
«rs  vara  required,  each  having  a  span  of  35*10"  and  being 
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eoapoeed  of  7/1^*  x  5£"  web  plates  and  flanges  and  two 
6"x  0*  x  7/8''  angles.     In  addition  thare  *erc  four  special 
girders  having  an  overhang  of  27,10,,  arvi  being  composed 
of  6wx  3/8*  weu  platen,  and  flanges  of  5ax  Si"  angles 
with  cover  yl-^tas. 

All  foundations  novo  sf  reinforced  concrete 
pir-rs  resting  on  the  soil,      the  floors  trAraurhout  sre  of 
reinforce'!  concrete*    Mention  Eiight  bo  esads  of  tue  so 
what  unusual  detail  of  beaaj  mid  .*,irdc?r  fireproof ing«  in 
orlor  to  reduce  the  weight  of  the  floor.?  and  the  eons©* 
queot  cost  of  the  building*  all  steel  beam©  and  girders 
were  f irc?roof e i  with  special  terra  eotta  blocks,     lux « 
fireproof in£  covers  the  lower  flanges  and  the  srsbs  uj>  to 
tne  underside  of  the  concrete  rii&c,  which  is  carried 
continuously  across  the  bee?ss  and  girders. 

Ac  desnribni  elsewhere  heroin,  the  building 
wac  constructed  by  «nfi  at  the  expenes  of  the  exposition 
Company  from  architectural  designs  prepared  by  the 
Architects  cf  the  Civic  Center.    The  steel  and  other 
•nglnoering  worx  was  designed  by  Prof.  Charles  Derleth, 
Jr.,  of  the  University  of  California,  tha  Exposition  pay- 
in,;  for  his  service*,  together  vit-n  all  office  and 
architectural  and  engineering  drafting  expenses.  he 
deposition,  through  its  division  of   forks,  advertised 
for  the  proposal?,  let  tbs  contr-icts  and  superintended 
the  construction.     Unit  ctre*-:,  leads  and  other  aesussp* 
ti^ns  f.;iven  elssr/^sre  herein  do  not  apply  in  the  case  of 
thift  structure,  for  with  f«*  exceptions  it  was  designed 
in  accordance  with  the  building  ordinances  of  tne  City 

.  17a 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Division  of  Work* 

of  £>an  >'rarici&oo«    A  vortical  live  load  of  20.}  yer  square 
foot  was  ueed  in  the  denial  of  tho  roof ,  but  on  account 
Of  tho  flat  alooo  of  the  done,  no  horizontal  »ind  wae 
considered* 

t'tructurnl  i  liHls  • 

In  the  tiattor  of  structural  desi&ji  there  wars 
furnichsd  in  general,  foundation  plana,  floor  framing 
plans,  roof  framing  plans  and  sufficient  sections  and 
SleY&tiona  to  show  all  fr&ming.    that  eon tractors  wore 
required  to  furnish  construct  ion  dei';.il  drawings  for 
approval,  and  to  this  end  tuo  plans  pro  pare*:  by  tho 
Structural  Bureau  gav«  sufficient  information  to  th© 
contr-ictoro  to  enable  thou  to  prepare  all  details  with* 
out  computation  for  sizes  of  aieiabers  and  connections* 

In  tho  fev?  oases  of  buildings  tsrith  steel  frames 
the  detallQ  were  in  accordance  with  the  standards  of 
prcocnt  day  American  practice  as  f,iven  by  Carnegie  or 
Ciflbria  hand  books,  or  the  American  bridge  Company,  in 
the  cat;s  of  timber  and  concrete  construction,  tnere  cain*; 
no  stanriard  iiand  book??,  connections  were  oho-vn  in  novo 
aetail, 

fhe  Structural   sureau  detailed  an  Architectural 
Engineer  to  sork  in  conjunctiva  with  the  Associate  archi* 
teoto  to  obtain  complete  information  as  to  the  location 
of  »>o*ts,  Tffall  lines  and  openings  in  wall,  sections 
through  cornices  and  special  architectural  mot ives;  in 
*hort,  all  information  necessary  to  prepare  tha  drawing e 
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of  the  struetural  fraae.    All  information  was  then  turned 
oyer  to  structural  squads  and  v«  ry  rapid  execution  of 
contract  drawings  was  the  r<ittult.    This  not  ho)  eliminated 
the  annoying  and  contingent  delays  usually  provalont  in 
the  development  of  engineering  pla?v«  in  connection  r/ith 
architectural  worlu 

The  scale  for  timber  drawings  in  general  was 
onc-half  (i)  inch  to  the  foot.    details  of  r.teel  one  (1) 
inoh  to  the  •  foot* 

foundation • 

After  the  fill  in  the  iixhibit    uilding  emotion 
was  oompleted,  a  nu  oer  of  teste  were  conducted  to  deter- 
nine  t..o  supporting  power  of  the  soil  at  the  depth  of  v?hat 
would  prooar.ly  be  the  spread  footing  botta  •      The  results 
of  these  tests  indicated  that  the  supporting  power  of  the 
dredger  sand  was  very  low,  namely  about  400  pounds  per 
■  quare  foot,  which  prohibited  the  use  of  tills  type  of; 
footing* 

x'ilc  tests  were  also  eeada  and  it  <s&8  found  that 
tha  fin  in  settling  gripped  the  piles  in  ouch  a  wanner 
*»  to  aot  ae  a  load  u.jon  t  en,     rhis  caused  the  piles  to 
penetrate  into  the  original  bottom  an'J  the  conolusion  watt 
reached  that  unices  the  piles  were  sufficiently  Ion,  they 
»ou!4  settle  ..ith,  and  more  rapidly  than  the  fill  when 
the  superimposed  load  would  be  brought  upon  thorn*  Xhsre* 
fore,  after  a  oareful  investigation,  the  engineers  were 
forced  to  the  conclusion  that  it  would  bo  inadvisable  to 
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carry  any  given  load  oy  e'<in  friction  along*     Ihia  vae 
confirmed  by  a  &ro  *?  of  Consulting  Engineer* *    J •  j. 
Calloway;*          •  Oruneicy  ,        3erleth9  Jr%i9  and  (!« 
sin&M    ?ft*  general  character  of  the  soil  ur.de r  the 
dredger  fill  wae  cl*y  ^ixe<i  *lth  blu<^  sud  and  ^ater, 
underlaid  *ith  *  layer  of  j.r«<iu  aaml  and  clay  and  finally, 
hardoa,  the  hvrdpan  being  located  all  the  way  froiii  thirty 
to  one  hundred  and  treaty  feet  fcnlo-<  the  eurfr;e«,  in 
Tic*  of  the  grent  riumb«r  of  piles  rv-juar^d,  eoono;»;y  of 
length  war  an  important  factor,  eo  it  *as  finally  decided 
to  drive-  all  the  piles  into  the  lsysr  of  green  eand  and 
el*y  overly  in--  the  hard  pan  to  e  one  (1)  inch  penetration 
at  the  la*t  bio-*. 

Borlngi  60,  77,  70,  71,  63,  64,  65,  11,  61, 
76,  72,  57  and  50  are  the  B*ain  uo  rings?  in  t/J*  ground 
covered  by  the  dredger  fill.    Vbe  top  area  of  U.s  cand 
ic  known  as  bias  9  jid  &nh  dredger  fill,  a  typical  exasrplo 
of  vhleh  in  enown  in  boring  ■  o.  72,     fhe  top  layer  of 
tu«  dredger  fill  w&«  a  bluiah,  fine  i«t  eond  mixed  with 
olay  suvx  tcun  fron  the  dredger,      vho  f^oft  clay  anown 
below  this  ooneieted  of  a  esao.ll  mixture,  of  iiand  with  ft 
putty  like  clay  coll,    Xhe  hard  green  eand  fend  clay  preeed- 
in-'  the  hard  pan  consisted  of  a  &oi*t,  hard  combination 
of  sand  and  clay  in  apparently  equal  proportions,  the 
y«llo*r  hard  pan  Bho'«inti  a  ir.ol*t  top  eurfsee,  but  after  a 
faw  inchen  of  penetration,  dacipneee  only  araa  noted,  the 
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cXny  boint;  very  hard  and  firr* 

Tho  character  of  the  soil  underlying  the 
iitea  not  oovcrod  with  dredeor  fill  wne,  in  general, 
yellow  beach  eanl,  soft  cl^y  an  .  sand,  hard  &resn  sand 
'in-:  clay,  arvl  finally,  yellow  hardpan  except  in  arena 
whioh  had  teen  filled  prior  to  the  coia -.^noeaent  of 
Exposition  activities*    iloringe  2^*,  30,  29  and  27  in 
the  area  of  the  Uort ioulture  :',uildin£,  and  54,  65,  52, 
53  and  25,  26,  S3  and  24  in  the  area  of  the  Food  iyrod- 
ucta  and  --ducation  ttulldlngs,.  respectively ,  showed  a 
•urf&ce  layer  of  dry,  fairly  hart*  which  had  a  good 

■ 

flow  to  it,  with  a  oonsi'iernblo  percentage  of  email 
powiery  flakeo  throughout  its  tuxture.      elow  this  two 
or  three  foct  of  surface  ©and,  the  sand  was  of  the  same 
c.i  >rr;ct'jr,  very  tight,  oo&pact  and  clean,  but  with  increas- 
ing uoisture  down  to  t;;o  bottom  of  the  sand  strata.  This 
cotton  showed  considerable  uniformity,    the  stratum  of 
*oft  clay,  or  day  nixed    ith  sand,  below  this,  was  very 
•iailar  to  tho  clay  and  sand  loan;  beneath  the  dredger 
fill,  diff^rin;;  only  in  the  amount  of  tar  and  detritus 
of  different  character  which  become  accidentally  embedded 
in  the  field.    This  clay  was  also  of  tho  aa*ae  puttyish 
coneietency  identical  with  that  underneath  the  dredger 
fill. 

It  was  decided  to  u&e  in  general, .piles  for  the 
*up*Jort  of  all  building  walls  and  special  loads,  in  these 
areaa  as  veil  as  in  the  recently  filled  area.    The  reason 
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for  thin  was  three- fold;     firet,  uniformity  of  con- 
struction; second,  greater  safety  in  case  of  earthquake, 
»e  portions  of  tno  oito  were  originally  subuar£Gd  vm4 
past  exparlonoo  in  'nn  Iranoi&co  indicated  that  structures 
vera  most  affected  when  t.oy  wore  supported  on  eprs&d  or 
raft  footings,  and  third,  in  4;ivin£  a  value  of  3,000. 
per  equnra  foot  to  the  nund,  it  was  found  that  a  spread 
footing  would  cost  as  r  uch  ao  a  pile  footing,  if  not 
more,    Tho  actual  length  of  pile  driven  throughout  the 
lite  varied  fron  sixteen  to  seventy-five  fest,  although 
a  fow  under  tho  north  line  of  the  Transportation  Build- 
ing -vers  upwards  of  120  font  in  length,  and  in  all  easss 
of  an  as  suited  lovi,  twenty  tons  were  taken  a?*  the  v&iu*? 
of  one  pile.    Xhie  const  mt  unit  aeetas  rather  inconsistent 
inasmuch  as  tae  bearing  value  of  a  pilo  usually  depends 
upon  skin  friction  and  length,  out  in  the  caso  of  the 
xposition  sufficient  taste  were  conducted       confine  tue 
selection  of  the  amount  naiaed.    lie  lov?  is  &  t-ihlc?  shoeing 
typo  of  foundations  selected  far  each  of  the  several 
buildings,    *here  it  was  pos4ihl<i,  tho  floors  of  tha 
buildings  were  placed  upon  spr^  ■<*  footings*    In  the  area 
of  the  dredger  fill  the  .-ain  structural  frame  and  floor 
were  both  supported  upon  piles,  but  in  several  cases 
*hcre  natural  ground  existed*  the  floors  *ere  supported 
upon  spread  footings,  and  in  the  case  of  the  horticulture, 
P-^rta  of  the  Machinery  and  Fine  Arts  Buildings,  the  floor 
war  supported  entirely  upon  tho  ground  ti?  the  ground  was 
close  to  the  adoptc-i  floor  level. 
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Buildings;  f,al»  ;^tr  ctural  :•  r^o  c  n:  Floor  Cub* struct 

  ure  on  ^ 

Agriculture  i  iXaa  ?lXos  and  rpre&d 

'  footings 
..duration  *  spread  footing© 

festival  Kail       '  pread  footings  !  praad  footings 

('iOEio  on  plied) 

;<lno  Arts  i  11-  e  iXoor  on  L round 

.  oo'i  rrodunte  *  Spread  fo^tiriiia 

hortloulturo  rtl  &  &  fcprrsad  lootings  Floor  on  Ground 
liberal  Arte         i'iles  C-pre&d  iootin^e 

f.nufncturoc  i'llea 
lino  8  * 
.ranoports-tion 

Viried  Industries    *  " 
:  aohincry  "  -  ud    ills,  block- 

ing fetid  spread 
footings 

California  ,  pread  l  ootings  Spread  looting*?* 

iio  investigations  were  made  1a  the  -irea  covered 
by  tha  Conoosaionn  district  on  account  of  the  fact  that 
the  fccolOcTy  of  this  section  was  kno>m  as  a  result  of 
corWln  -woIIb  which  »»ad  been  put  down,    depending  upon 
locution,  some  forty  feet  of  ordinary  yellow  sand  «&» 
onoount«rc3,  ei:.«iXar       the  sand  throughout  f>an  Francisco, 
the  bearing  vaiue  of  which  was  pretty  v?eXl  established  by 
Xocal  practice,  n^ly  2|  to  3  tons  per  square  foot. 

A  number  of  inreetigationa  were  fade  of  th<a 
•oction  oocupied  "oy  the  State  sites*  as  will  £>«  noted 
froa  the  boring  sheets.    Xn  a  fe*  e:~s*s  tha  participants 
'iroYe  pile*,  but  in  roost  cases ■  Wlm  to  th-3  nature  jf 
the  oonetruetion  and  considering  the  fact  that  the  build- 
ing* wore  relatively  spall,  spread  footings  were  adopted, 
Used  on  soil  procure*  ranging  from  one  to  two  tone  per 
•?.ut4ro  foot. 
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Tfte  floor h  in  general  w*tr©  supported  independently  of 
tht  pi^rs  carrying  the  structural  frame*    They  ^ero  composed  of 
an  under  floor  of  2"  t.niok  drensed  sniplap.  with  a  1*  dressed 
»rrl  watched  floor  in  tho  aisles,  supported  on  joists*  girders, 
posts  and  upreed  or  pile  footings,  ao  required*     In  tho  case  of 
spread  footing,  joictc  ;verc  generally  2*x  8*.  2  ft.  on  cent&rs 
vith  9  ft.  spans  and  tfirJers  6"  x  8"  with  9  ft.  gpane,  while  in 
ti6  cite  of  pile  footings,  to  obtain  trie  full  value  of  e  pile 
tan  Joiote  -#t; re  in  general  2*x  12* ,  2  ft.  on  centers*  #ith 
14  ft.  spans  and  girder  a  lG"x  16"  with  20  ft.  opsins.  These 
constructions  rofer  particularly  to  the  /..a  in  croup,  the  other 
buildings  having  floor  conn  true  ti?n  ne  specially  noted  in  the 
several  oasoa* 

Roofs. 

Tho  roofs  were  composed  of  1"  dressed  shiplap  sup- 
ported  on  the  roof  joists  or  raftsrs  and  purlins*  in  general 
24"  on  centers.    On  do;r;ed  or  other  curved  surfaces,  and  sur- 
faees  not  vioi^lo,  the  roofing    aterial  consisted  of  a  prepared 
roofing  with  nn  asbestos  top  sheet,  all  weighing  58  lbs.  to. the 
■quart  and  cemented  to  a  layer  of  roofing  felt  -  felt  being 
laid  without  oejsentlng  pitch.    Inclined  roof  surfaces  whea 
exposed  to  view  were  covered  with  a  prepared  roofing  treated 
•ith  a  finished  top  surface  of  crushed  briok,  the  whole  weijgh- 
*nS  55^  p«r  square.      The  asbestos  and  brick  surfaces  were  laid 
to  toe  leather  and  asbestos  top  where  exposed  to  view,  was 
Pointed  with  f irc-retardant  paint  in  the  desired  colorn  to 
*»U  the  adopted  color  scheme.     About  17*g  of  all  roof  surfaces 
****  tfylights  glased  with       thick  ribbed  and  trired  glass  in 
*oof-on  frames.    Previous  Expositions  had  resorted  to  the  use  of 
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*  irwiluotmt  fabric  for  skylights  arid  had  used  prep:jr*rt  roofing 
titfiout  tna  covering  of  asbestos  or  brick.    It  was  thought  that 
in  thin  instance  creater  protection  fro«  fire  was  afforded 
)  than  ras  obtainable  heretofore. 

Loads. 

I  The  loads  used  for  design  «ere  as  fellows: 

i'.oofs:  20/  liv^  load  >>er  square  foot  on  rafters  and 
purlins  and  for  bonding  in  top  chorda  w»f  troches* 

^ildincs.  Floor  life  loads. 

Agriculture                                 "  .  100 

education  100 

festival  Hall  135 
/in©  Arts                (floor  on  ^rouni) 

iooi  i  roduota  10 J 
horticulture           (floor  on  ground) 

Liberal  Arte  150 

Uaohlnory  300 

Klnes  100 
Transportation  (floor  200  on  exhibit 
space  ICO  on  aides)  tracks  10 
coopers  £.60*  5  Coopers  i»30. 

Varied  Industries  100 

manufacture s  10^ 

California  .  100 

- 

Vind  was  figured  as  .CO.  por  square  foot  of  vortical 
^  *aiu,  l!;0  ft.  >iich  and  under,  and  25/  for  ./alls  cvsr  150  ft. 
big  a  with  roofs  computed  by  Duoheiain^s  Formula,  for  aind 

I 

;  normal  to  roof,  with  •*  equal  to  30  lbs,  per  *q.  ft. 

All  roof  trusses  designed  for  the  following  two 
cofiJition?: 

1«     Dead  load  plu«  15  lbe.live  load  per  sq.ft.  total 
dead  and  live  load  on  tnise  not  to  be  leas  than 
35  lbe.  per*  ';.i.'  t. 
J  ©ad  load  „lua  vind  load. 

Assuued  weight  of  i&aterialsi 
JLusaber  -  3    per  board  foot, 
Travertine  Elastic  -  5.    P^r  ar;*ft.of  surface 
Travertine  Cast  -  in  general  10-  per  aq.ft.of 
surf oca  or  100 v  per  cubic  fost. 


I'  &«e  information  under  "California  liUilding". 
J 
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Unit,  j/trea  Beg* 


special  attention  was  paid  to  the  selection  of 


unit  stresses  to  bo  used  in  wood9  and  after  oareful  con* 
eiieration,  an  extrone  fibre  stress  of  1500  lbs.  for  croas 
bending  v/ce  adopted*     Xhi*  was  exceeded  in  the  case  of 
floors  as  noted  bclo.'.    This  rtay  seera  low  in  view  of  the 
tsnporary  character  of  tnio  construction  but  whether 
temporary  or  permanent,  the  loads  had  to  bo  cared  for* 
All  structural  lumber  uned  in  connection  rith  the  con- 
struction was  imported  direct  from  the  nil  1b  in  the 
Northwest  and  was  all  fresh  cuts,  the  Mill  run  and  of 
the  grade  ** oronantable* "    in  s  number  of  instances  this 
merchantable  material  was  such  a«  would  have  caused  its 
rejection  had  the  -work  been  of  cr.ore  permanent  character* 
A  consideration  of  these  facts  resulted  in  the  selection 
of  the  unit  stress  above  mentioned* 


called  for  in  the  General  Specifications  for  Steel  ?r&ie 
-ill  Buildings,  as  <;i/on  in  ilo  '■•  Ketcbum's  Steel  ill 
Buildings,  modified  ay  <;iven  below  and  increased  25  t  for 
wind. 


The  allowable  stresses  used  in  design  were  as 


Yimber, 


~puglaa  Fir- 


i,br«per  sq»in« 


Tension  with  grain 
Compression  and  ...etxring 


across  ^rn-in 


1200 
16  GO 
350 


(except  in  floors  as  later  rioted) 
Uodulus  of  elasticity, dead  load 


Transverse,  extreme  fibre 


Shearing  with  Grain 


liva  load 


1500 
1,000000 
1, 1)0  .000 
150 
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Columns 

?or  columns  unior  15  diameters         ?  «  1200 
•        ■       oyer    15     "  i>  •  icoo  x  i  1  •  L] 

60    a.  ' 

P  •  allowable  otreeo  •  pounin  per  e^. in. for  centric  load© 
u  •  length  of  neiab'jr  in  inches* 
d  t  least  width  tnc^ber  in  inches* 

Or  column    formula  Cambria  ^teal.  hand 

BoolC  with  a  worlcin-  etrese  equal  to  an  -.--third  that  *;iven 
in  table  for  Douglas  Pir, 

Concrete* 

Tho  stres  ea  unsi  for  concrete  and  reinforced 
concrete  were  those  of  the  majority  roport  of  the  Commit* 
tee  of  the  American  ::oci«ty  of  Civil  engineers,  as  given 
in  the  Transactions  of  that  ;-oei?ty#  Vol.  >.XVlt  1910* 

♦'■tresses  as  rccocriondei  in  iCetchum's  Specifications* 
It  should  be  especially  noted  here  that  1500 
pounds  per  square  inch,    tiic  ft  eras  adopted  for  extreme 
fi^ro  stresses  of  timber  in  general,  for  xyoaition 
construction,  ?/aa  t^cor^tic^l  to  a  tfore  or  less  extent 
ao  far  a$s  the  floors  were  oonceroed*    In  many .places , 
particularly  in  the  design  of  the    ain  0r6up9  when 
instructions  ?/ero  issued  by  the  head  of  trie  Structural 
Bureau  to  do  so,  the  extreme  stress  was  incrv;-:< eed  to, 
but  not  exceeding  1800  pounis  per  square  inch  in  calcul- 
ating sizes  for  floors.    The  principal  factor  v/hich 
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entered  into  this  ruling  wae  one  of  oc  ono;ay«    A  slight 
earing  in  lumber  per  squaro  foot  of  building  area  7*as 
uade  a  significant  *:mount  ofling  to  the  largo  total 
floor  area* 

The  argument©  in  support  of  t::ia  Increase  in 

o&se  of  the  floors  vers: 

.let;  rhe  kno*n  liuit  of  live  load  on  a  floor  as 
preocribed  oy  the  Rules  and  Regulations 
governing  exhibitors,  shich  rules  rif;i<ily 
provided  for  trio  reinforcing  of  floors  if 
the  established  live  load  ??ae  to  be  exceeded* 

2nd;  Tho  uncertainty  of  producing  the  established 
live  loads  over  floor  girders* 

3rd:  That  any  failure  *ould  b&  local  only  and 
inasmuch  as  the  floors  were  cloae  to  the 
(-round  no  particular  damge  eoul-*  result* 

4th:  The  certainty  of  stre*>a  resulting  from  tho. 
established  loaUs* 

5th:  The  consideration  of  using  the  cheapest 
nerohantable  sires  of  timoor  inasmuch  as 
the  cont  per  thousand  board  feet  varied  with 
all  of  its  dimensions* 

6th;  The  desire  to  have  as  near  as  possible  a 
unifomity  of  joint  and  girder  section  in 
all  spans  of  each  building. 

It  can  be  said,  therefore ,  th  t  the  actual 
atress  used  in  the  floor  framing  ran  nearer  to  1800  lbo. 
P  r  cq.  in,  than  1500  lbs*  per  b(*.  in.,  never  being  less 
than  1500  lbs*  or  greater  than  1800  ibn.  ?-v  eq*  in., 
this  variation  of  stresses  being  caused  by  the  consider- 
ation aa  above  event ionnd* 
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pet  liming  Uata* 

Columns  vore  con»idercd  as  fixed  at  tue  ends, 
where  provision  could  oo  raade  for  the  conditions  of 
fixedness  as  as3u?jied.    special  attention  7?as  paid  to 
the  transfer  of  *eb  otreoses  to  the  flrm^es  of  columns 
to  rosiat  'arind  bending*    "hen  bending  du*3  to  wind  occur- 
red, the  combined  t'treer>  due  to  dead  load  and  bending 
did  not  exceed  the  safe  stress  a&  gives  by  the  column 
fomulu  above,  increased  25     considering  the  widin  of 
oolunn  In  the  plane  of  bending*    The    aglmua  ratio  of 
length  of  timber  to  its  least  width  was  GO* 

The  general  typo  of  splice  for  tension  was 
two  wooden  splice  plates,  on  either  nido  of  a  ;.ain  taeia* 
ber  with  2"  Chla  pins.    The  value    f  one  pin  *?as  taken 
at  800*  per  lineal  inch.    The  total  stress  in  the  bolts 
through  tho  eplice  plate,  on  cither  side  of  the  joint 
was  considered  equal  to  one-half  the  total  stress  trans* 
fritted  by  the  splice.    #here  possible,  splices  were  nade 
to  that  pins  *ero  horizontal  to  prevent  falling  of  pins 
due  to  shrinkage.    A  number  of  full  sized  tests,  using 
various  materials  for  pins,  "*oro  »&de  by  the  Department 
of  Civil  Engineering  for  the  Structural  bureau  to  coffin 
the  selection  of  this  type  of  Joint*  :/ 

The  usual  rt^utlaua  length  of  timber  used  for 

Bee  articles  by  hVJ»  Jewell,  Engineering  Kews ,  ;  arch 
19th  and  26th #  1914, 
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chorda  of  trusses  was  taken  as  36  feet,    A  noxlisun 
length  of  70  fo:  t  vraa  usad  in  epooi^l  ooa^eions* 

The  area  of  holao  for  bolts  and  rode  throueh 
compression  nambers  of  timber  -.vas  deducted  to  obtain 
the  not  section  to  resist  compression*    The  urea  taken 
out  of  upper  chords  of  timber  trusses  by  butt  block®  of 
wob  iienborn  was  not  deducted  in  coaputini;  caord  to  resist 
boniin£  due  to  transverse  loading  between  panel  points, 
anu  cuoh  chords  wore  considered  as  continuous  beans* 

All  bolts  and  ro  is  ?/sro  supplied  with  cast 
iron  washers  of  special  design  except  where  diameter  of 
washer  was  greater  than  width  of  t labor,  sr&en  ^toel 
platos  .vere  usod  of  Buffini'jnt  area  to  provide  bearing 
against  the  Grain  of  the  wood  at  350..  por  so,*  in.  to  the 
aaount  of  the  value  of  the  rod  in  tension  at  16,0003  por 
aq«  in. 

All  rods  in  trusses  were  of  steel  or  refined 
iron  with  u^sot  end??  not  forged  on,  and  computed  at 
16,000..'  per  eq.  in.    A41  initial  tru^s  rod  tension  of 
3,0c: /  was  assumed,  which  at  10,000    per  »<*•  in.  pro- 
vided an  additional  area  of  .1075  sf<.  in,  above  area* 
required  by  stresses* 

All  jointt)  of  end  posts  of  trusses  with  the 
lower  ouord  had  snoe  plates  srith  lugs,  or  otner  suitable 
connection,  furnishing  definite  lines  of  action,  but  cuoh 
Jointo  were  ayeumed  to  be  simple  Joints  and  to  depend 
upon  only  one  typo  of  detail  for  resistance*    ^or  ex v  pie , 
If  a  shoe  plate  wita  luc3  iato  the  lower  chord  was  used, 
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it  was  considered  that  tho  lugs  furnished  nil  the  reals, 
tanoe  and  that  none  of  the  horizontal  stress  in  the 
lover  chord  was  taken  by  the  inclined  bolts* 

Whenever  a  steel  or  wooden  plate  ^as  bolted  to 
a  tiabor  and  whore  the  thickness  of  such  plate  «as  not 
oyer  tvo  Inchon  and  the  corresponding  width  of  timber  to 
which  plate  was  boltou  was  at  least  six  inches,  the  bend* 
lng  in  bolts  was  neglected  and  the  bolts  proportioned  only 
for  shear  and  bearing*      her.,  however,  the  thickness  of 
tho  plate  exceedo i  two  inches,  the  bolts  wore  figured 
to  take  bending  at  25,000?  per  sq*  in,     lisro  possible, 
field  connections  of  steal  to  ?teol  were  designed  for 
bolt  or  pin  connections* 

The  lateral  resistance  of  nails  was  tafcflri  as 
Ed,  whore  da  the  penny  designation  of  the  nail. 

The  lateral  resistance  of  lag  screws  was  tahen 
as  follows,  for  use  in  stool  plates  to  wood,  and  wood 
tie  plates  2"  and  lose  in  thickness* 

til? o  of, i-ag  [  pjrew*  Lateral  j|*a istanqe 

s/a  x  si 

1/2  x  4  1100 

S/<J  x  4  i^r>0. 

3/4  x  4i-  »00 

7/0  x  5  SMOO, 

All  studding  was  £M  x  4"  or  6",  as  determined 

by  loads  of  wallo,  resistance  to  flexure  by  wind,  and 

by  ais©  necessary  for  nailing  at  connection  to  frano  and 

*&s  bridged  horizon  tally  at  six  foot  intervals*  Diagonal 

tracing  vas  also  provided  in  the  walls* 
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Floor  and  roof  Joiote  ?/ero  bridged  over  sup- 
ports by  solid  bridging,  and  at  intervals  of  approximately 
•i£bt  foot  cnuters  oy  solid  or  herringbone  bridging* 

Methods  _  of ;..  Erect ion  of  Lxpooi  t  ion  ti tructurea. 

Not  the  least  interesting  of  the  construction 
probX«ti9  was    tue  method  of  erecting  the  various  ^xposi* 
tion  struct  are  s«      Tho  magnitude  and  unusual  properties 
of  tho  buildings  and  particularly  the  limited  vorking 
areas,  warranted  a  careful  study  of  erection  nothods* 
In  ths  cone  traction  of  t  .0  exhibit  palaces,  the  general 
Bcho'.o  was  followed  by  laying  tho  complete  floor  r-.ro a 
first,  on J  on  this  fabricating  the  posts  and  trusses. 

this  Piethod  of  procedirs,  that  ia ,  constructing 
toe  floor  before  beginning  any  othar  work,  was  ia&de  a 
P'urt  of  the  contract  for  all  buildings  in  £tmaral,  as  in 
no  other  way  could  the  different  buildings  be  constructed 
within  t=;e  limited  area  available t  if  oto*r  activities 
of  the  pre- Exposition  pnriod  were  to  be  carried  along 
ei.-iult>;nooualy.    The  tv*o  exceptions  to  this  rule-  were  the 
<alacstt  of    achinery  and  >ino  Arts* 

In  the  general  echone  of  fabricating  the  trasses 
and  i>oat3  on  the  floor,  and  subsequent  erection;  there 
*or©  two  variation©  in  the  methods  of  the  contractors, 
Thio  «rao  illuot rated  in  tne  buildings  of  the  Kain  Group. 
Sines  ti.ooa  sight  structurer,  w^rs  similar,  the  difference 
i«Uedn  thsa  being  in  magnitude  only,  the  methods  utsed 
in  any  one  »erc  applicable  to  all.    C«ns  system  distributed 
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tho  L-aterial  and  fabricated  the  various  structural  units 
in  their  approximate  location  far  in  advance  of  erection, 
piling  Uia  completed  poets  and  trusses  in  tiers*  Thus, 
in  general,  only  one  gang  operated  at  one  time*  This, 
nethod  allo*ed  the  energies  of  the  superintendent  to  be 
concentrated  on  either  the  fabrication  or  the  ereation 
*lone« 

The  contractor  under  the  second  method  fabric 
cated  and  erected  simultaneously;     the  material,  as  far 
ae  possible,  was  delivered  an<  worked  up  wh^re  it  v?is  to 
be  erected*    Eh  is  eystcr.;  had  the  advantage  that  at  the 
e-trlioet  possible  sionent,  it  placed  the  *;aterial  in  the 
8tite  under  which  progress  payments  were  due,  and  for 
this  reason  was  preferable  from  the  contractors*  Gland- 
point,  as  regarded  payments,  and  fro.a  t.-;e  Exposition*  s 
point  of  viav?  when  speed  of  completion  v^aei  conoid,  red. 

Of  the    ain  ^roup  of  buildings,  the  i  a^ces  of 
Education,  Food  Products,  Agriculture ,  Liberal  Arts, 
'  anufacturos,  and  Transportation  were  built  under  the 
first  tiethod,  while  t.»c  palaces  of  Varied  Industries  and 
^inec  wore  constructed  according  to  the  oeeoivd  saethod* 

i-or  placing  the  roof  trusses  in  the  .  alacaa  of 
■•ducation.  Agriculture  :*;.id  rr? asportation,  a  traveler 
fitted  *ith  v«»o  booas,  *as  used.    t  no  traveler  »as  neces^ 
e^ry  in  the  Palace  of  education,  but  t^o  ??ere  required 
in  tao  Palaces  of  Agriculture  ana  transportation  in  order 
to  co:iplete  the  buildings  on  ticie.      £i«ilar  travelers  were 
wfied  for  the  sa^e  work  in  the  ;  &lftc<s  of  Liberal  Arts  and 
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ienufacturoo.    In  the  Palaoe  of  Stood  rroluots  the 
throe  hinged  arohna  rora  sot  by  a  traveler  of  about 
twice  the  width  of  those  junt  mentioned,  on  top  of 
which  was  mounted  two  stiff- legged  derricks.    A  email 
traveler  with  a  single  booa  was  used  for  raising  the 
flat  roof  truBscn. 

2n  trie  Palaces  of    ines  and  Varied  Industries t 
the  flat  roof  trusses  were  eroctod  by  neons  of  a  s^ell 
6tif f-legt;ed  derrick.      hen  thin  portion  of  the  work  was 
completed,  an  "A"  frame  with  a  long  booa  was  lashed  to 
the  stiff  leg.  ed  derrick  an  1  this  derrick  was.  employed  to 
crcot  the  arohod  roof  trusses  and  the  done  structure* 
In  these  two  buildings  the  •A"  trusses  (three  hinged 
arches  of  clerestories)  were  built  with  a  continuous 
lower  chord,  permitting  the  whole  truss  to  be  erected 
with  a  single  boon.    After  the  trusaan  were  in  place,  tho 
lo-?er  ohord  v?ae  cut  to  havs  it  fulfill  the  condition  of 
a  true  three  hinged  arch* 

The  erection  of  tne  eight  doiaee  afforded  an 
opportunity  for  the  comparison  of  different  method  in 
the  oonotruotion  of  the  eaiae  »ork«    There  were  three 
general  types  of  rig  uaei  for  tain  w-orfc*    There  wore 
l»o  stiff  legged  derricks  with  93  foot  booms  Used  in 
the  Palace  of  r  ood  Products*    On  the  Palaces  of  educa- 
tion, Agriculture  and  Transportation,  whleh  ware  all 
built  by  the  sexae  firm  of  contractors,  a  guyed  derrick 
was  used.    The  contractor  for  t,»e  i'alaces  of    .inea  and 
Varied  Industries  employed  a  pile  driver  derrick,  fitted 
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vith  an  adjustable  gaff*     The  latter  ri&  was  also  ueed 
by  the  contractor  for  the  *  alaco  of  Liberal  Arte  Build- 
ing*   A  nuyed  derrick  was  used  in  the  ©root ion  of  the 
dome  on  the  I  anufaatureo  uiiding. 

A  stiff  leered  dcrriok  in  the  Jood  products 
iittHdinii  wae  originally  rcountcd  on  travelers  and  a*&b 
used  in  croc  tint:  th©  wain  portion  of  the  structure* 
After  thie  *>as  completed  the  travelers  score  dismantled 
end  the  stiff  letjr*  placed  on  the  rain  dome  tru&see 
( Truss  a)  in  corners  diagonally  o]?i.>o?'it«*«    In  placing 
t-.e  doiae  ribn  the  lo^er  half  of  the  top  rin^:  «ae  held 
in  position  by  one  boom  while  turee  pairs  jf  ribs  were 
eet  in  place  by  the  other*    After  these  ribe  had  been 
connected  to  the  lowar  half  of  the  rin(;t  the  oth*r  half 
was  raited  int;  position  and  the  two  parts  bolted  together* 
The  remaining  riba  wero  then  put  in  plaoo  by  bot».  rit;» 
Operating;  simultaneously*      To  erect  the  thirty. two  rius 
in  thie  building  required  two... end  onf-h-ilf  day®,  al though 
the  progress  was  not  unif.;r;:»,  twenty-four  ribs  being 
raised  the  last  day* 

in  the  buildings  whera  a  guyed  derrick  was 
e«ed.  thie  was  first  employed  *ith  a  short  boots  in 
erecting  the  oosae  columns,  and  true-es  and  the  circular 
girder*    Then  the  boom  was  spliced,  giving  a  tsaxiinuia 
length  of  186  feet  wits;  a  126  foot  mast*     In  erecting 
the  dome*  four  rii.*  were  fir'-.t  ect  and  guyed  back  to 
the  building  with  'adjustable  cables*     The  OoKplete  top 
rir>£  van  then  «»t  in  no'vition,  after  which  the  four  ri.,* 
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ware  lowered  Into  position  and  bolted  to  the  rih£#  the 
guys  with  tumbucklos  boin^;  still  tnalni&lnod  on  the 
ribs  to  avoid  any  tendency  to  settlement  due  to  the 
weight  of  the  top  ring*      This  ring  weighed  about  four 
tons  and  in  on©  or  tue  buildings  caused  a  deflection  of 
from  4#  to  6*  in  the  fir  at  four  ribs:  placed  before  pre~ 
caution's  wero  tiken  against  settlement*    In  this  typical 
erection,  the  guyed  derrick  was  placed  opposite  the 
center  of  a  •'£*  truss;    it  was  not  possible,  bowever#  to 
roach  the  entire  dotfe  from  this  position*  and  the  ei&ht 
ribs  on  the  opposite  Bids  froa  the  derrick  had  to  bo 
raised  with  a  balance  beam*    To  place;  the  thirty-two 
ribs  and  tho  top  ring  required  four  and  one-half  days 
for  the  second  dome  erected  and  four  days  for  tho  third* 

The  pile  driver  derrick  used  on  the  Palaces 
of  ;;.inoL',  Varied  Industries  and  Idberal  Arts  wee  126 
feet  high,  it«  top  overhanging  its  baas  8  feet*  It 
was  fitted  with  a  lCT'x  12**  gaff  78  foot  long.  Tho 
caxiiauta  height  of  the  derrick  with  t do  gaff  in  its 
highest  oo  a  it  ion  was  ISO  feet;     hov/ovsr,  the  saximum 
height  used  in  erect  ing  the  domes  was  167  ft.     -ith  this 
pile  driver  derrick  it  was  possible  to  r-  k  ;  each  opera* 
Uon  in  raising  the  ribs  the  saae*    After  a  rib  was  rats 
into  position,  the  gaff  was  lowered  and  the  derrick 
swung  into  position  for  the  n^xl.     The  tisae  required  to 
erect  the  dons  by  this  method  was  four  and  one-half  days 
tao  tar.-<e  as  with  the  £,uyed  derrick  and  the  balance 
beac;is#    xt  ni^ht  be  noted  here  that  in  the  Palace  of 
Uine a  the  first  four  ri»>s  put  in  placs  were  trussed  to 
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protont  settle  ont  whon  th<*  ioai  of  tae  top  ring  was 
placed  upon  thaa, 

An  interesting  feature  of  the  erection  of 

i      ••  • 

trute  V",  the  rcain  supporting  tru?s  of  the  dome,  is  that 
in  one  ease,  that  of  the  .alac*;  of  Pood  Products  -  it  *as 
fitted  on  tr»*  floor,  taken  apart  and  re-assmsbled  Into 
place,  a  tingle  column  ;;oinc;  temporarily  placed  at  the 
center  of  the  flii^n  to  j:iYo  support  to  the  truss  wnile 
the  veb  Bombers  ver«  put  in  and  the  rods  tightened. 

In  the  construction  of  tha  Palace  of  Machinery , 
t<»e  floor  "»ns  laid  aftnr  the  a ^perstrueture   -an  erected* 
The  -tot  hod  of  procedure  in  this  building  s?ae  to  build  a 
fabricating  platform  served  by  a  distributing  track  for 
a  small  loeor.otire  eni  cork  cnr»u    sfabrleation  of  the 
tain  columns  and  trusses  aas  started  as  torn  as  the 
foundation  piles  wore  driven*    A  considerable  plant  was 
installed  u«for^  any  actual  work  on  ths  building  w  g 
begun,  tais  plant  including  beside  the  usual  sanrraiH, 
planers ,  etc* ,  a  special  dado  ssachine  for  framing  tr-j?t 
chords,     it  »a*  soon  found  that  the  one  fabricating  nlat* 
Torn  was  incapable  of  serving  the  erection  gan&s,  and 
other  fabricating  platforms  »ere  built  at  various  ;>olr»t* 
ov!i»  tr;e  area  cf  the  building,    UriQuastionably a  the  -.-.•ork 
would  have  been  hastened  and  the  cost  of  fabrication  and 
erection  decreased  had  trie  floor  been  laid  at  one*,  and 
all  oaterial  fabricated  upon  it.    in  fact,  engineers 
had  r«cu-  rend^d  this      thod  to  the  contractor,  and  sir.oa 
thft  delays  on  the  structure  confirmed  the  «isdon  of  this 
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reoou  icndation,  it  was  ui^ie  a  requirement  of  the 
tpooifioatione  of  all  Inter  oontraot?* 

for  plaoing  the  column n  and  arched  trustee  of 
thift  building,  a  traveler  with  tsro  boons  was  ug&d,  ooers^ 
tin^  on  a  trac's  laid  Kucceflsively  in  the  throe  longitudi- 
nal naveo*     In  the  central  portion  of  the  building,  a 
spcoi-il  gallons  fra^io  saa  ueod  to  pls.ee  the  oo1ut.w«3, 
thoao  boinf;  too  heavy  for  th«  traveler  to  handle.  The 
fiat  trustee  of  the  t;so  outside  naves  were  erected  by  use 
of  stiff  le&jed  derricks,  the  traveler  feeing  dismantled 
after  the  completion  of  the  erection  of  the  nave  trusses* 

liaturally,  the  most  interesting  portion  of  tha 
. alace  of  Horticulture  from  the  standpoint  of  erection 
*as  t^o  steel  framed  do:ic  ani  its  sub- structure*  The 
methods  of  construction  employed  have  teen  outlined  in 
the  description  of  the  built'i^c* 

festival  Hall  wat?  probably  the  most  difficult, 
ae  a  problem  of  erection  methods,  of  any  of  the  timber 
framed  exhibit  buildings*    This  was  due,  not  alone  to 
the  character  of  the  structural  f  r  :-.e  •»  embracing  heavy 
vertical  trussed  piers,  anchored  inta  th 9  foundatlo  s, 
deep  arched  trucsoe  ,  and  a  framed  done  -  but  also  to  the 
fact  that  it  sras  thn  last  building  to  be  ersct-.d,  and 
consequently  the  contractor  had  an  exceedingly  limited 
area  within  which  to  receive,  store,  fabricate  and  erect 
Material. 

I'or  setting  the  substructure  of  tne  dome,  that 
io»  all  the  frame  up  to  tne  baee  of  the  structural  ribs 
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of  tho  doiae,  a  derrick  *?as  used.    In  erecting  the 

dose,  a  control  totfor  was  constructed  fro:a  the  floor  to 
the  underside  of  the  circular  truss*    .»edgoe  and  Joolsa 
wore  placed  between  the  top  of  the  tower  and  the  bottoa 
of  Ihe  circular  truss,  to  Injure  an  even  distribution  of 
load  on  tho  dome  when  the  tower  vax  removed. 

It  in  worthy  of  record  that  no  accidents  to  the 
buildings  or  failures  of  structural  work  occurred  that 
could  be  charged  to  faulty  design  or  for  which  the 
Exposition  engineers  could  bo  held  responsible.  Only 
throe  construction  failures  taarked  the  erection  of  the 
building,    Ttsto  of  these  involved  considerable  loss  of 
time  and  roney.  vhile  the  third  was  of  only  minor 
importance* 

The  first  and  least  important  of  the  three 
accidents  wae  tho  pnrting  of  a  hoisting  cable  during  the 
erection  o f  the  Palace  of  Liberal  xrta,  whioh  dropped  one 
of  thy  •A*  trusses,  wrecking  it,  and  also  slashing  a 
oocond  truas  which  was  being  fabricated,    :>o  injuries  to 
vorksien  ooourred,  an-,  the  damage  -vac  slight* 

On  February  22,  1914  ,  the  erecti  on  of  the  steel 
of  the  Palace  of  Fine  Arte  had  progressed  to  the  extent 
that  the  tv/o  southeasterly  three  hinged  arches  #  and  their 
connecting  bracing  and  purlin  trusses  .vere  in  oia.ee  •  The 
&ain  truoees  irere  bolted  with  the  usual  erection  bolts/ 
*hile  the  bracing  and  purlin  trusses  were  held  by  about 
ono  bolt  in  each  connection.     In  dragging  eo&e  of  the 
Heal  froxa  the  material  rile  to  position  for  hoisting, 
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the  dr©£  line  fouled  with  tho  cuye  holding  the  two 
trustee  alr»i?idy  in  plaae,  and  pulled  them  do-m,  Tho 
foreman  in  charge  of  the  erection  received  injuries 
which  caused  nio  dor;th  a  fe:?  hours?  later*    Although  the 
steel  in  the  oroote i  portion  was  badly  twisted  and  bent, 
it  wae  straightened  out  and  set*      fhe  accident  caused 
a  loss  to  the  contractor  of  about  Two  thousand  J*wo 
Hundred  Dollars  (C2,200)  and  delayed  the  construction 
of  the  building  two  weeks. 

In  the  earac  &onth  a  violent  wind  f>tona  frott 
tho  southeast,  blew  dov/n  threo  of  the  four  irr^c  eolunno 
•uj.>ortir>G  ths  dome  of  the    alaoe         amtfactures,  and 
with  then  the  tv/o  mh*  trusses  which  had  ju=2t  been  placed. 
The  trueses  t/inr;  these  c  lu&ns  into  the  nave  columns 
had  not  boen  ?laoed,  and  the  dome  coluana  ware  poorly 
tuyeJ,    One. of  these  columns  had  t:>  be  built  anew, 
while  ths  others  were  pieced  out  with  new  aaterial.  The 
trusses  were  praotloally  completely  wrecked,    i'av  damage 
to  tho  contractor  amounted  to  .  ight  thousand  Dollars 
(l8t0  )),  and  ths  ooffipletlon  of  the  building  was  delayed 
thirty- six  (55)  days,     \s  no  ono  was?  xorkina  in  the 
building  at  the  tiiae,  no  injuries  to  workmen  occurred. 
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CHAPTER  VI. 

Sorvlce  rulldinfi. 

One  of  the  earliest  p*ctivitics  of  tho 
Jivieion  of  -ovkn  ticn  the  planning  and  erecting  on 
the  oxpoaition  grounds  of  a  building  ^lich  voald 
provide  <;uartore  for  tho  Division  of    or^s  and 
other  Department a  which  were  required  to  bo  directly 
on  the  field  of  operations  during  the  Exposition 
construction  period.    Thic  building  wae  known  as  the 
.service  .Building  and  was  located  at  a  point  where  it 
could  bo  readily  reached  during  Sxpoeition  construe- 
tion,  and  which  would  lator  form  a  p'-^rt  of  tho 
permanent  architectural  scheme  ao  ©leeiarhere  noted. 

Tho  building  fronted  on  a  pl»za  adjacent 
to  tho  Fillmore  street  entrance  to  tan  Grounds,  and 
was,  in  the  Bain,  two  etorics  in  height,  with  third 
atory  roov>s  in  the  rer-.r.    It  occupied  an  area  of 
approximately  1995C0  cquare  feet.     The  interior  vsrae 
eo  designed  as  to  enable  it  to  be  readily  altered  to 
tuit  the  changing  needs  of  the  department a  to  be;  house 
In  pasaing,  it  should  be  stated  that  it  should  have 
facilitated  natters  to  have  fa*;ed  thia  structure  teed 
lately  on  a  city  etreet,  ao  tht  access  to  it  could 
i*ave  been  gained  without  passing  into  the  grounde. 
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tfork  on  the  construction  of  the  building  ?ras 
begun  October  20,  191?,  and  it  was  completed  for  occu- 
pancy by  the  Division  of    or:.et  February  5,  1913.  Other 
department b  subsequently  moved  into  the  building  as 
follo-*s;    Division  of  Concessions  ani  admissions , 
Cetobor,  1913;    Department  special  : vonta,  Karen,  1914; 
Conptrollor,  Cotober  1914;    Division  of  Exhibits, 
December,  1914*      Offices  wero  provided  in  the  building 
for  the  President's  aov  in  January,  1915,  although 
these  were  not  extensively  used,    the  southvoet  sring 
was  adapted  for  use  as  an  Bmergeney  Hospital,  with 
op^ratini:  roo  s,  vards,  X-ray  roou  and  otiwr  hospital 
equip  cut,  the  j;o:pit;il  opening  for  use  -  ebruary  22, 
1914, 

Inutiediatoly  prior  to  the  opening  of  the 

"Xpooition  it  van  found  that  additional  epaoe  wafl 

needed  for  the  Depart  .entG  in  the    ervice  Building, 

tad  to  provide  for  thie,  two  esiall  buildings  wore 

erected,  one  at  the  court  in  the  re;u*,  and  th«  other 

at  the  south  eida,     these  buildings  r/ere  one-story 

ntructureu,  the  one  in  the  court  occupying  about  1500 

square  feet,  and  the  building  at  the  south  approximately 

7500  squire  feet.     *he  building  in  the  court  s?as  occupie 

entirely  by  the  bureau  of  Guards  of  the  Division  of  »o.vk 

thie  bureau  having  been  previously  housed  in  the  :  .ain  3« 

Vioe  Building*      The  addition  to  the  south  wao  occupied 

by  the  Cuide  service^  the  Cashiers  of  the  Division  of 

#  This  wae  abandoned  shortly  after  the  Exposition  period 
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Concessions  and  Admissions,  the  Timekeeper* e  office 
md  tho  Purchasing  Departraorit  of  tho  Exposition,  Alto* 
gethor  the  Service  Building  and  annexes  cost  |69,000> 

ffrocn  Building 

This  building  was  primarily  for  the  uBe  of  the 
Exploitation  division  of  the  Mxpooi  Uon;    but  provision 
in  it  was  also  niade  for  representatives  of  the  Ban  Fran* 
cicico  dailies,  the  principal  rca^asines  and  the  Can  Fran* 
Cisco  ^roBS  Club*     it  wae  a  tv.o  story  building  ~ith  harvJ- 
bouim  portico,  flanked  by  domed  pavilions,  and  occupied 
a  prominent  location  in  tho  South  Gardens,    Tho  second 
•to$y  contained  offices  of  the  principal  officials 
and  a  l^.rce  room  for  the  working  force  of  the  Division 
of  Sxploitatioru    On  tho  lo?er  otory,  bsside  officio 
for  outside  representatives  of  the  >rene,  there  -w^re 
quarter©  for  the  Tan  Francisco  ?rosa  Club  and  a  largo 
and  attractive  lounging  rooi:,  op^n  to  the  occupants  of 
the  building  and  all  nenbera  of  the  pre?)r>.    .  rov'ioion 
was  made  throughout  tho  building  for  handling  news  by 
telegraph  and  telephone, 

ptrs  S toolc  r^hibit, 

iiuiiaingft  forming  the  hive  Stock  Exhibit 
consisted  of  bamut  or  3 tabic 3  and  corrals  to  contain 
the  exhibit  of  the  different  varieties  of  live  Steele, 
Theee  included  eight  stables,  grouped  around  a  central 

1  ' 
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forui.i,  or  open  urea,  eurrounded  by  scats,  forcing  an 
open  air  theater;    a  group  of  dairy,  or  cattle  buildings 
surrounding  a  court;    a  poultry  building,  located  to  the 
vest  of  the  dairy  croup;    a  conerooo  and  office  building; 
and  feed  barns,  warehouses,  etc.,  adjacent  to  the  corrals 
at  the  north  end  of  the  exhibit. 

In  the  main,  the  buildings  were  one  story 
structures,  with  extorior  walls  treated  with  travertine 
piaster,  or  boards  and  batteno,  and  with  overhanging 
roofs  supported  on  brackets,  tne  whole  being  decorated 
with  oolor  on  the  exterior  to  civc  a  pleasing  effect, 
appropriate  to  tho  architecture  of  tho  building* 

Sight  stable*  around  thss  iorua  contained  tho 
exhibit  of  horses*    Sach  building  was  equipped  with 
•talis,  extending  in  two  double  rown ,  the  -^hole  length 
of  the  building,  with  visitors  spacer,  adjacent  and  food 
alley  or  service  alley  between  each  double  row.  Tho 
equipment  of  these  stalls  was  of  the  latest,  approved 
pattern,    Rooffis  were  provided  in  the  upper  portion 
the  stables  for  living  quarters  for  the  attendants,  die 
total  number  of  stalls  in  the  eight  stables  was  376,  32 
being  box  stalls. 

The  Forun  occupied  a  space  460  feet  long  and 
204  feet  -vide,  including  the  tiers  of  seats  surrounding 
the  arena,  in  the  center.     These  seats  were  grouped  in 
sections,  each  section  .vith  independent  entrance  outside 
the  i'oruia,    A  promenade  encircled  the  entire  Forum 
eack  of  the  tiers  of  sc  at  a  and  the  Beat©  were  so  con- 
structed us  to  tiive  each  occupant  a  clear  Yiew  of  the 
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arena*    Below  the  seats  wero  stalls  for  the  temporary 
use  of  horses  and  other  onimale  required  for  performances 
In  the  Forum.    The  seating  oapaoity  of  the  Forum  was 
approximately  3,000. 

the  Dairy  or  Cattle  itaus,  located  to  the 
iouth  of  the  >*oruii,  contained  272  stalls  for  cattle  and 
16  bull  pons  in  addition*     They  v?ore  equipped  with  stall 
fittings  of  the  moot  approved  pattern  and  ^ere  so 
arranged  as  to  provide  lart;e  public  space  for  visitors' 
ueo,  with  separate  service  and  feed  alley  for  use  of 
attendants.    A  carrier,  or  overhead  track  extended  the 
entire  length  of  the  bam*  to  curry  litter  to  lanuro 
pita* 

A  building  for  the  exhibit  of  poultry  lay  to 
the  west  of  the  dairy  building  group*    Its  dentr&l  front 
portion  contained  a  reception  room  and  office,  with 
staire  to  feed  storage  rooms  arid  gallery  above.  The 
building  had  112  poultry  pens,  eaoh  -with  opening  from 
the  interior  pu:lio  space  and  from  the  exterior  of 
building.    £ach  pen  contained  nine  nests,  roost  and 
other  minor  equipjaont  of  latest  and  best  design,  ¥>sa- 
tilution  was  provided  from  windows  in  n  clerestory* 

Northeast  of  the  stable  group  was  the  Congress 
"all  and  Oi'iice  Building,  which  consisted  of  a  front  por- 
tion containing  tho  entrn;C-e  vestibule  and  wings  with 
offices  on  each  side.    The  rear  portion  of  the  building, 
contained  on  auditoriu:;,  with  a  seating  capacity  of 
approximately  500,  and  a  stage  and  equipmani  for  moving 
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pictures* 

Tho  oorr£U.e  formed  a  iiroup  with  tho  storage 
barno  and  othor  minor  service  structures  at  tho 
north  of  tho  exhibit.    'Iherc  were  twelve  sheep  pens# 
12  hog  pena  and  19  cattle  pens.      They  were*  laid  out 
adjacent  to  tho  railroad  track  to  facilitate  lo&din£; 
and  unloading*,  with  inclines,  platforms,  gatesa  ctc*# 
arrancod  for  proper  delivery  of  stock  into  tho  pens* 
Jaoh  pen  had  tianger  and  water  trough,  yith  ample  crater 
iup't)ly#     Waeh  triyff  cn  1  scales  ^ore  provided  sni  store- 
housos  vere  locate!  at  convenient  points* 

All  the  equipment  us<:id  in  connection  with  tho 
etablo*,  barns*  poultry  exhibit  and  ether  portions  of 
the  live  etociC  section*  ^are  working  exhibits*  The 
..xpoeition  constructed  th&  buildings  •  stalls,  prepared 
tho  alleyo,  furnished  the  living  quarters  in  stabler  &nd 
did  all  logical  construction    ori:  at  a  total  coot  of 
approximately  |152*000*    Xhere  were  no  structural 
features  of  note* 

Sntranc8ri  G a.t.es  • 

Sufficient  openings  in  entrance  structures 
*orc  provided  to  adrait  the  estimated  attendance!  and 
these  gatei  were  all  suitably  designed  to  express  tueir 
?urpo*ao#  ani  to  fora  a  suitable  architectural  composition 
*Uh  tho  buildings  and  other  structures  in  the  vicinity, 
•  *oh  of  -  these  cates  was  planned  to  have  entrance  turo- 
*til<»3  aasssd  in  approximately  one  location,  generally 
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in  tho  middle  of  the  gate  structure,  ^itU  the  exit  stiles 
looatod  at  each  end*    Tho  official  entrance  or  entrances, 
&e  the  oase  Diay  bu,  wore  located  adjacent  to  the  entrance 
turnstiles,  end  these  in  all  gates  consisted  xuerely  of 
an  opening  four  feet  or  more  in  *idtht  without  turr>5tilef; 
•uch  openings  t/f?r*  closed  by  t;,eans  of  a  folding  gate  when 
not  in  use.    Service  £ates  for  the  use  of  teaws  and 
automobiles  »ere  provided  in  ao*t  of  the  gates.  There 
woro  also  looker  rooiJis  for  the  ue©  of  the  £ate;:;en,  and 
in  some  crises,  offices  for  trie  Jepartnent  of  Adraiasioru 

.Ixit  turnstiles  wtr?  provided  for  egress  of 
ail  visitor*;     sons  of  those  *roro  placed  in  all  gates  ar«d 
loce  "vare  r>laced  in  po^itione  in  a  fence  vmerc  entrances 
trdre  not  provided.    In  addition  to  the  exit  turnstiles, 
every  entrance-  ^nte  had  a  large  opening  at  least  6  fesafc 
in  width,  whioh  was  closed  by  a  pair  of  swinging  gates, 
Theoo  were  flood  gates  for  the  purpose  of  allowing  crowds 
to  pace  out  of  tho  Grounds  on  large  days  when  they  would 
otherwise  cause  a  oori&e?;t ion  at  the  exit  turnstiles,  end 
also  to  admit  fire  onginee  from  the  outeide  in  case  of 
efiier^ency. 

The  number  and  distribution  of  entranee  and 
exit  stiles  at  the  vxrioun  gates  were  as  folios: 
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In  addition  to  tnio  thore  was  a  spsoial 
•ntranee  to  the  Race  Track  Grandstand  of  tan  etilos, 
which  were  used  only  on  special  occasions*    Others  were 
used  hero  and  there  at  band  concerts  where  seats  were 
ohur^ed  for.    Copending  u:>on  the  ekill  of  the  &atcisten, 
visitors  were  admitted,  through  the  entrance  turnstile* 
at  the  r*te  of  050  per  hour,  although  Ptiloc  wore  rated 
by  the  manufacturer  at  1200  per  hour.    Ihe  distribution 
shorn  in  th©  above  tabls  7/rin  that  In  use  shortly  after 
the  opening  day,  although  this  was  possible  cf  modifi- 
cation by  changing  the  designated  signs  of  ■Adults", 
■Children",  cto* ,  ovor  the  turnstile  opening*  :;;it 
•tilee  vero  not  required  at  the  lorry  ft lip -and  Boat 
Harbor,    in  ad  Ution  to  the  exit  stiles  listed  at  the 
entrancos,  there  wore  ceven  places*  carrying  a  total  of 
oloven  exit  stileu,  eleven  4*6*  flood  gates  and  nine 
sonrico  fcates  at  various  points  on  the  boundaries  of 
the  grounds* 

The  Esain  entrance  to  the  grounds,  kno^n  as 
tho  Lcott  street  Entrance,  on  the  north  and  south  axit* 
of  the  main  Exposition  group  admitted  visitors  into  the 
^outh  Gardens*    In  architectural  treatment  this  entrance 
structure  was  a  continuation  of  the  Boundary  wall  enclcs* 
An,,;  the  ground*  at  this  point,  being  covered  with 
fcasembryanthe/auia,  continuing  the  effect  of  tne  largo 
fcouruiury  hedge  rQferrii  to  in  tho  discussion  of  tho 
gardens*      to  give  erphasie  to  the  gates  and  provide  for 
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their  equipment,  the  design  of  the  gates  consisted  of 
nine  large  arched  opening  flanked  by  pylons.  The 
entrance  turnstiles  numbered  eighteen  and  occupied  tho 
•ix  end  arches  and  vere  divided  as  tfiven  in  tho  table 
sjovo.      The  flood  gate  vas  in  t?,c  center  and  the  exit 
turoatilee  in  an  arch  at  either  side*    The  loefctr  rooms, 
official  entrance?  and  officeo  were  in  the  pylons  at 
the  extreme  ends,  and  an  electric  transformer  rooa  was 
proridod  in  the  upper  portion  of  tho  oaat  pylon*  The 
total  length  of  the  gate  structure  was  300  feet  2nd  the 
heit;ht  36  feet. 

Next  in  importance  to  this  main  Bcott  Street 
entrance  was  tho  iill~ore  f.trcet  entrance,  opening  into 
tho  plana  on  tho  axle  of  trie  Avenue  of  ^^refl.s  and  in 
front  of  the  service  Building  at  the  west  end  of  the 
Zone.    Aside  from  Zone  structures,  this  jf&s  the  only 
-xpoeition  building  which  had  outline  lighting  applied 
to  the  exterior;     the  illumination  of  the  ns,in  l.xpoai- 
tion  troup  beinr,  indirect,     this  entrance  had  a  central 
feature  containing  the  flo->d  gate  and  an  official 
entrance  at  either  eld  ;*     Three  nreh^d  op~nin;;a  flanked 
thir  oentral  feature  r»n  :  contained  eighteen  entrance 
tumatileo.  Exit  turnstiles  were  provided  in  curved 
*it\£B  at  the  ends  of  the  structure,  the  vingc  terainat- 
in  pavilions  containing  rooms  for  gateaen,  etc. 

t<OT)e  dint^nce  to  t-'ie  west  of  the  ;cott  street 
«>«truuco,  adjacent  to  the  InHido  lan,  vas  the  Baker 
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street  entrance.    This  had  a  flood  c&to  in  the  center 
and  fifteen  entnncft  turnHtiles  behind  throe  arched 
openings  at  the  east  ?>ide  and  four  exit  turnstiles  in 
•imllar  opening  on  the  west  silo*    An  official  entrance 
and  rocta  for  gatemen  occurred  at  tlia  extreme  end*-,.  The 
struoturo  vms  90  feet  lon^  and  25  foet  high* 

To  the  ^eet  of  the  ^aker  Street  entrance  ^ci« 
the  entrance  fron  the  Presidio,  similar  in  general 
design  to  the  ii&kor  Street  entrance,  with  a  central 
feature  containing,  berido  the  flood  gate,  an  official 
entrance  and  root:  for  gateaien*    In  the  three  arches  at 
•ides  of  central  features  were  four  entrance  turnstiles. 
The  structure  was  95  feet  long  and  2.   feet  high. 

The  ntain  entrance  to  the  '  one  from  outside  the 
(•rounds  was  at  its  extreme  cant  end  on  Van  Kess  Avenue* 
the  architectural  design  of  this  entrance  was  not  as 
formal  as  other®  on  the  grounds,  being  of  the  Pueblo 
Indian  typo.    The  flood  gate  in  the  center  eras  flanked 
by  pylons  containing  official  entrance®  and  Inspector's 
offices  and  at  either  side  were  structures  of  a  pergola 
type  with  five  openings  leading  to  a  total  of  18  entrance 
turnstiles*    Kxtending   it  an  angle  frosi  the  central  por- 
tion of  the  gate  at  the  ends  of  the  entrance  turnstiles 
tore  pylons  containing  locker  rooms  and  offices  and  eight 
exit  turns t 11 e»  occupied  the  extreme  ends  of  the  struc- 
tare,    rne  total  length  of  the  gate  structure  »as  233  feet 
&nd  the  height  was  17 5  feet* 

At  the  north  boundary  of  the  Zone  and  midway  in 
its  length  the  Laguna  Street  entrance  was  located* 
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This  was  also  of  tho  luoblo  Indian  type  and  consisted 
of  a  ro*  of  12  openings  with  pavilions  at  each  end.  These 
opening*  contained  flood  ^ates  In  tho  center,  seven  en* 
trances,  and  four  exit  turnHtileo  at  the  cast  ond.  The 
end  pavilion  and  tvro  of  the  adjacent  arched  openings 
contsinei  off icon  and  rooms  for  the  g&teiaen* 

At  each  entrance  euto  and  at  oth';r  publio 
entrance*  thare  v/«ro  detached  from  the  main  structure, 
email  booths  for  changing  money  and  issuing  return  checks, 
Iheeo  were  rectangular  or  octagonal  in  plan,  measuring 
about  6  feet  In  oxtrene  length  or  width,  8$  feet  high, 
and  In  denl&n  were  appropriate  to  the  general  architec- 
ture of  the  gate** 

All  entrances  were  provided  with  Potter  turn- 
etilee  as  manufactured  by  the  Coin  Machine  anufacturing 
Co#,  of  Portland,  Oregon*    In  addition  to  the  machines 0 
tale  company  installed  in  the  office  of  the  Departaent  of 
Adalseione  in  the  kervioe  Building,  an  electrical  counter. 
3ach  turnstile    ue  installed  by  tho  raanufaoturer  complete 
with  electrical  counter  and  battery  equipment,  includ- 
ing all  electrical  connections  at  each  machine  and  its  - 
corresponding  counter*    Conduits  for  the  wiring  between 
turne tiles  and  counter  were  provided  by  the  imposition, 
in  general, duct  in  the  oloctricril  underground  cuniuit 
•yatea  being  set  aside  for  this  purpose*    The-  manufac- 
turer %as  obligated  to  maintain  each  o&ehlno  and  counter 
in  firat.  class  wording  pundit  lob  at  all  titfsa*  turn- 
stiles v/ure  obtained  ay  tne  division  of  Concessions  and 
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Aduiosions  under  a  lease  contract,  the  consideration  to 
the  lessor  being  3125*00  for  each  Machine  installed  in 
operable  condition*      This  price  oovttrsd  all  services 
performed.    The  exposition  supplied  the  foundations  for 
turnstile** 

airing  laid  out  similar  to  the  telephone  system, 
and  telephone  cable  was  used,  changing  in  size  from  150 
to  10  pairs,  the  large  cable  beiin;  run  frou  the  counters 
in  tno  bervice  Building  and  breaking  to  the  smaller 
branch  oables  to  the  variout  gates,  changing  in  size 
according  to  tho  number  of  turns tile a.    At  each  gate  the 
cable  *as  torrainatod  in  a  cabinet  and  weatherproof  viro 
van  run  in  csnduite  to  each  turnstile*    The  entire  systeia 
consisted  of  14, 00 0  feet  of  cable,  ranking  in  all  510,500 
feet  of  viro,  60,, CO  feet  of  m\ich  was  twisted  pair 
weatherproof.    The  coi t  of  tne  entire  eysteta,  exclusive 
of  the  installing  of  the  turnstile,  was:    cable,  $2,000: 
wire,  C300;     incidentals,    300;     labor    1,000,  or  3,600 
in  all* 

*ith  the  exception  of  those  carrying  Exposition 
bade© s,  all  visitors  to  the  grounds  were  required  to 
drop  a  50/  coin  or  ticket  into  the  turnstile  receptacles, 
;*o  coin  was  handled  by  the  gatemem    Visitors  obtained 
cxaot  Ohange  at  the  change  boothc  which  vere  situated 
outside  of  each  gate,  two  of  ^ieh  booths  being  provided 
out*ido  of  each  entrance.     Inside  of  all  entrance  *;ates 
•ere  located  t:?o  return  cnock  booths  and  all  those  haying 
froo  admiaeion  to  tho  grounds,  oxoftpt  those  carrying 
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badges,  were  required  to  present  tneir  photograchio 
ps89  and  obtain  a  return  checi:  before  lc£vin£  the 
grounds,  whiofr  chock  entitled  the  holder  to  re-enter 
the  grounds  at  any  tine  during  the  eriie  dfiy.  Turnstile 
rteoptaeles,  with  an  autoa&tic  record  of  the  amount  of 
coin  deposited  were  tikon  froa  turnstiles  to  the  Depart* 
wont  of  Admissions*     In  gensral,  automobile*^  which  wore 
permitted  to  enter  the  grounds  vcr*  those  of  the  iixposi* 
tion*    A  pass  for  such  automobiles  was  not  required*  It 
vat  ncoe&oary,  however,  for  oe^upanta  to  show  passes  upon 
de 'and*    Special  rules  and  regulations  were  made  for 
teame  which  transported  materials  of  construotion  and 
supplies  of  participants* 

The  wutorfront  entrance  or  Ferry  2-uilding  formed 
the  gateway  for  visitors  entsrin,;  by  ferry  from  different 
yointe  serosa  theory  being  connected  with  fsrry  slips 
directly  in  the  rear  of  the  building*      The?  front  of  the 
building  v»ith  a  lnr^o  Doric  colonnade,  presented  an 
imposing  ap^car.moe  from  the  Esplanade,  closing  the  vista 
toward  the  eat?t  and  concealing  docks  and  wharves  outside 
the  Exposition  Grounds,    the  building  contained  ei^ht 
turnstilo  entrances  for  visitors*  entering  from  the  ferry 
boats,  an  entrance  for  officials,  a  large  waiting  roots 
for  use  of  ferry  boat  patrons  on  leaving  the  grounds, 
chocking  room,  barber  shop  and  public  toilet  roeias. 

Exhibit  Chief  •  Guard  Quarters. 

In  each  of  tua  Exhibit  Palaces  quarters  *uro 

provided  for  the  exhiL.it  chiex  in  charge*  Hieee 
(#  Subsequently  private  automobile?  were  permitted  to 
traverse  the  state  and  foreign  site?, for  which  an 
admission  charge  was  collected).  -  214  —  
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quarter*  were  located  in  a  gallery  to  &ive  a  oot>:prehen» 
lite  view  of  tho  entire  build  if»£  interior,  and  in  order 
not  to  enoroaoh  on  the  exhibit  spaco  on  the  raain  floor* 
Xho  quartern  included  private  off i ceo  for  the  Chiefs,  a 
genornl  office,  stenographers*  rooms  and  a  committee  or 
Jury  roon  aoout  25  feet  square.      There  were  also  coat 
roans  and  toilet  roome.    Besides  containing  ti.oac 
quarters  for  the  Exhibit  Chiefs,  the  galleries  also 
contained  quarters  for  guards,  ae  described  later. 

The  administration  of  the  guards,  aa  before 
noted,  was  lodged  in  the  bureau  of  Guards,  hsviin;  offioos 
•in  trie  Cervine  Building*    Jhero  wore  ul^o  offices  for  the 
chief  officials  of  the  guards  in  tn<i  administration 
portion  of  the  California  building.     The  enlists  force 
of  the  'guards,  however,  had  sleeping  quarters  distributed 
in  ten  of  th<3  uain  exhibit  palaces,  including,  aside 
froa  the  ~^in  Group  or  sight  pais.es**,  the  ^-alnccs  of 
/ino  Arts  and  horticulture.  These  guards'  quarters  were 
located  in  t;allerie»  *ith  tno  quarters  for  the  exhibit 
chiefs,  but  were  kept  entirely  distinct    and  reached  by 
separate  entrances  from  outside  tun  building*  There 
*ore  alno  quarters  for  about  42  guards  in  the  upper 
»t.ry  of  the  i'iro  station  on  tne  -on>.    the  guards 
quarters  contained  dormitories,  toilet  and  oath  rooms 
equipped  with  shower  baths*    Provision  was  ftade  for  a 
total  of  555  guards*    Sentry  boxes  were  provided  at 
varioj*  portions  of  the  grouno?  for  the  use  of  guards 
»bii<%  on  duty,  boing  small  octagonal  etrac tares,  twenty- 
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five  in  number* 

ftorvjcc ,  Acco."jaoiatAgnj5» 

J?or  conducting  the  tr  wiing  work  and  other 
similar  force  account  operations  on  the  grounds,  a 
iiervicc  Yard  was  built  at  t  iO  northeast  corner  of  the 
ground**  adjacent  to  the  Live  Stock  Exhibit*     Xhis  yard 
contained  wagon  sheds,  etore-houeea  and  office?,  which 
vero,  in  t:;e  eiain,  one- story  structures*      These  were 
built  early  in  the  conn true t ion  pcrio-i  an;  were  kept 
in  U3t>  during  the  maintenance  of  t.*fe  <porjition» 

To  care  for  the  horses  used  far  the  grading, 
liauling,  etc»,  to  ;porar/  stables  were  eroctei  early  in 
the  construction  period  by  the  ti€*ner*l  Grading  Contrac- 
tor, under  Contract  So*  13*    these  »ere  removed  and 
rebuilt  at  rarioup  tt»es  lis  tneir  eiieo  were  required 
for  wore  pertaanent  construction*    Such  stables  aocotano* 
dated  fror,  100  to  300  head  of  stock,  as  occasion  required 
the  number  bein£;  reduced  in  winter  and  toward  the  clotie 
of  t*»o  construction  period,  leaving  aoout  5G,  ei^:  weeks 
&ft*r  the  Exposition  opening         and  later  about  25« 

The  f iret  location  for  these  stables  was-  in 
tho  South  Gardens;    later  they  were  moved  to  tso  loca- 
tions in  the  Live  Stock  section  and  then  liter  to  a 
point  west  of  the  Race  track.    As  finally  constructed 
they  were  five  in  number,  four  being  approximately 
30  x  100  ft.,  and  one  50  x  50  feet,    ^eeidcfi  providing 
•uitable  stable  roots  for  horses,  they  contained  sp.ico 
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for  storing  hay,  and  separate  snail  wtruoturoa  built  on 
the  outside  for  black&nith  shop  and  office    Those  stable 
buildings  v»erfc  light  frame  structures,  ouesply  cons tructod 
with  outside  walls  boarded  and    rith  roofs  of  corrugated 
iron* 

In  connection vrltft  the  various  operations  on 
the  £found»#  ;:>.any  sm.11  details  of  mechanical  construction 
were  required.      Vo  provide  for  t^i8#  a  small  machine 
•hop  vaa  fitted       by  tha    echanioal  and  Electrical 
^opartaent.     i'his  sas  located  during  the  pr*i-**x?or.ition 
period  in  the  iralaoe  of  taofoiaary  and  'v^s  i^ter  removed 
to  the  Service  STard  near  ths  i-ire  Stock  ►  r-ction.  The 
oquip.nent  of  this  machine  shop  oov>sioted  of  three  drill 
presses,  a  shape r,  lathe,  a  power  haok  san  and  a  pip1? 
and  tolt  cutting  machine,     Xhe  principal  »ork  done  in 
the  eaachine  chop  v»ao  the  cone  traction  of  frames  for 
electrical  fixtures  arvi  general  ojeckanioal  iork, 

Hve  electric  trouble  house  was  a  corrugated 
iron  structure  asout  30  ft.  by  30  ft.,  erected  a  few 
v*oks  btffore  t-,e  opening  oi  tne  iSxjpoftitioiu    Its  purpose 
was  to  provide  for  electrical  emergencies  at  different 
points  on  the  fjrour.-;B.     tho  build  in. :  contained  an  auto- 
nobila  and  automobile  truck  and  Material  for  raafcin^  tha 
eloctric  repairs.*     ••  en  were  stationed    t  this  building 
*t  all  ti..,en  to  ro^po  Ji  to  calls  for  electric  repair 
eoryice  at  any  point  on  the  grounds* 

>n  engine  house  for  the  ^position  Seminal 
Railway  wae  constructed  east  of  tau  Machinery  building 
^ "*  *ia  of  carru^atod  iron  30  ft.  by  60  ft.  in  ite  general 
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dinenaior.g.    It  provided  space  for  locomotives  on  two 
traoks  end  had  iron  sr-ioka  piposi  in  tuo  ro:>f  directly 
of«r  the  Xooocnotivo  atacics.    a  repair  pit  »a»  built 
under  one  track  4  ft.  by  25  ft*  and  Z  ft.  deep. 

£ub\lc  Cowfort  Stations* 

To  provide  sanitary  convenience©  for  visitors, 
toilet  room  or  public  comfort  stations  were  provided 
throughout  the  grounds,  as  widely  distributed  as  possible. 
Inofie  were  operated  as  a  concession,  two* thirds  of  the 
fixtures  in  each  etati >o  being  segregated  in  a  "Pay" 
toction,  a  ch-. rv;e  of  five  cente  being  made  for  admission, 
the  regaining  fixtures  in  tr.e  adjoining  portions  of  the 
•t&tion  being  free. 

i-oet  of  the  toilst  rooms  were  located  in 
.xhibit  Palace?  and  other  main  Imposition  buildings, 
in  order  to  have  a  proper  distribution.    Jwenty-eix  in 
nu^yor,  evenly  divided  cotv/een  isen  and  vo&en  and  each 
Containing  tne  pay  and  free  sections  wex-e  provided* 
In  the  Zone,  tunro  being. no  buildings  which  could  con* 
tain  these  toilet  rooue,  three;  separate  structures  v?ore 
built  by  the  hxposition  Co-  ?<ny  at  a  round  cost  of 
$22,000,  and  deoignated  as  Public  Comfort  or  convenience 
stations*    These  buildings  contained  also  barber  shops 
Bnd  rooms  for  other  isinor  uses. 

The  independent  Public  Comfort  Stations  on 
the  /lone  had  pay  and  frees  toilet  rooas  arranged  similarly 
to  the  toilet  roono  in  the  other  buildings,  and  each  had 
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a  veil  equipped  barber  snap,  in  addition.    The  stations 
baying  tho  r  oot  central  l90atJ.sn  contained  in  a  ecoond 
•toiy  with  independent  entrance  firoia  the  roar,  a  reat 
rooa  for  worsen  oaahiere  employed  by  tho  imposition 
Company  and  attaohod  to  tho  various  concessions. 

In  the  equip: lent  of  the  *i  ^y"  and  "l-roe" 
toilet  roomo#  the  finieh  of  tho  roo  :a.  the  toilet  stall 
partitions  and  tho  rou^h  plurabi*i£  wero  provided  by  ths 
Kxposition;     tho  plumbing  fixtures,  turnstiles  and 
other  fixture  details  were  provided  by  the  oonceaaiot-'&ir 
&t  doooribed  elsewhere.     The  floors  \sero  of  special  s&ni 
t«ry  conponition.  the  walls  plastered  and  ample  lit^ht  an 
ventilation  was  provided  from  skylights  and  ventilation 
shafts* 

horticulture  Annexes* 

i 

The  fumigation  station  situated  immediately 
to  tho  South  of  the  iiortlcultural  Gardens  was  erected 
about  a  ye  fir  before  tho  ^position  opened  and.it  pro- 
vided facilities  for  fumigating  plants*     It  consisted 
of  a  building  about  3X1  x  12*  containing  an  Inspection 
Room  10  fte  x  12  i"U    Adjacent  to  this  building  was  an 
enclosed  yard  30*  x  3T  •    Hie  exterior  vmlle  were  of 
plaetor  covered  with  lattice  #ork  to  conform  to  the 
architectural  treatment  of  tho  other  buildings  in  the 
Vicinity. 

The  hot  water  heating  plnnt  for  the  do:.<ed  area 
°f  luQ  Palace  of  Horticulture  was  in  a  s.;all  building 
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immediately  to  the  south  of  thin  Palace  and  correspon 
id  to  it  In  design,    A  considerable  portion  of  th© 
beating  plant  «ati  entered  as  an  exhibit  and  the  interior 
of  tho  buildine  was  finished  in  a  suitable  and  attractive 
manner* 

^Scintillator  House* 

This  forwed  the  north  oido  of  tne  Yacht  Harbor 
and  consisted  of  a  lon^ .  lotf  structure  el-allar  to  a 
fort  with  a  li&hthouoc  at  the  end.    The  length  of  the 
entire  structure  was  230  faet  and  tho  lighthouse  rose 

y 

to  •»  height  of  75  feet  above  mean  low  ^ater»      The  low 
portion  was  built  with  two  decks  *ith  six  feet  differ- 
ence in  levol  between  the  two,  and  these  decks  contained 
the  searchlights  which  furnished  the  illumination  for 
ete&a  and  oracko  effects,  fireworks  and  other  apectioular 
illuminating  dleplr^s  <*hich.  were  a  conspicuous  feature 
of  the  Ax-position,    .slow  the  deck:;  »ere  spaces  which 
oontained  the  electric  apparatus  serving  the  scintil- 
lators,  portable  screens  to  *;ive  the  colored  lighting 
•f roots,  etc,    This  structure,  while  not  for  ordinary 
exhibit  purposes,  waa  so  arranged  aw  to  permit  inepec- 
tion  by  visitors  particularly  interested, 

Accoi^odat  iotifjrgjr  Vi si  ting  .Troops. 

An  enlisted  ken's  Clu&  House         erected  in 
the  Ltute  and  Foreign  buildings  section  south  of  the 
«*hibit  of  China  am  southeast  of  the  Canadian  Building. 
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Ab  its  naae  luplleo,  it  tfas  a  club  housa  for  the 
tnlistod  men  of  tno  Array  and  24avy  cm  K&tidhal  Guard* 
It  was  a  rectangular  two-story  building  occupying  an 
»rca  of  53  x  100  ft.,  the  first  etory  containing  a 
lounging  rooa,  office,  buffet  and  barber  Bhop,  and  the 
second  floor  a  lar^e  open  epaoo  sirith  exposed  roof 
trusses,  used  as  an  aeseribly  room,  or  to  show  moving 
pictures. 

The   *.xpot?ition  Company  provided  quarters  or 
o^p  acooiarjodations  for  the  United  States  %  rine  Corps 
just  east  of  the  Live  :*tock  Exhibit  at  ti;e  western  end 
of  tho  Exposition  Croun.iG.     The  Marina  Corps  consisted 
of  Co  mpanies  31,  32  and  34,  fourth  t'egiment,  •■irst 
*- stallion,  and  included  a  band  and  hospital  at  taction  t, 
Tho    ^rine  Corps  to  dc  an  active  part  in  par  vies,  drills, 
etc.  in'i  acted  as  Guard*  of  r.onor  to  dirt  Anguished 
parsonage*.     It  also  furrishel  a  volunteer  co:;ip&ny  of 
05  c;en  to  operate  the  search  lights  on  the  scintillator 
•ier  during  the  evening  fireworks.    The  construction 
fork  done   ,y  the  iixpodi  tion  Included  building  a  soeas  lu\ll 
and  kitchen,  a  bath  house  for  nen,  and  bath  accommoda- 
tions for  officers;    and  also  supplying  service  accomoda- 
tions for  the  tent  streeto.      This  construction  work 
involved  a  &rosc  expenditure  by  the  :•  xposition  of  13,000. 
The  marine  corps  ©pant  a  *   \ll  ad  litional  suss  and  furnished 
soldier  labor  and  camp  equip  ant. 

A  portion  of  the  Font ana  Warehouse,  outside  of 
fcut  near  the  Exposition  Grounds  was  leassd  for  the 
housing  of  visiting  Military  organisations.    The  area 
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comprised  the  entire  fourth  floor  amounting  to  27,0,0 
tquara  foet,  the  entire  third  floor  containing  27,000 
•quaro  feet  and  a  portion  of  the  occond  floor  containing 
20,000  square  feet* 

Tho  fourth  floor  was  £ivon  up  entirely  for 
bonk  roo^i;    the  third  floor  contained  a  bunk  room, 

I 

officer's  quarter**,  club  room,  lav;itorie»,  bath  roo&s 

- 

and  toilet  roonn;     the  second  floor  wis  held  in  reserve 
in  case  of  possible  necessity* 

Arrangements  wore  made  to  aocoianodate 
1350  oen  and  85  officers.    Ho  kitchen  was  provided  and 
the  visitors  secured  tneir  meals  outride  the  building. 

The  Exposition  was  under  tho  following 
expense  for  equipment  and  maintenance  lor  tna  purpose 
of  tho oo  visiting  organisations,  all  of  which  w-o 
carried  as  an  Exposition  ;>erio'i  Qti&vg&i 


General  Construction  v/orls  and 

Plumbing    •  «•••••..•••••  i 10,370. 

equipment,  such  as  bunks,  bedding 

and  furniture  •••*•••••••••••«  8,000. 


V 


j 


Rental  for  the  term  to  December 

l«t   4,960. 

Operation  (estimate )  mJkji..6rJ±ij. 

Bafclni;' total  oost  of,  §2B»000» 

^arehoueee. 
At  the  ferry  slips  and  railroad  terminals 
were  located  at  the  extreme  northeast  portion  of  the 
ground©,  warehouses  to  care  for  the  reception  of  goods 
*are  noceas&r/  at  thiu  point  at  an  early  date  in  tho 
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pre»  Exposition  poriod.    The  bo  buildings  were  erected 
froo  time  to  tirao  as  occasion  required,  and  were  altered 
and  enlarged  to  unit  various  demand**  arising  during  the 
conetruction.    Although  primarily  for  the  storage  of 
naterial,  they  wore  utilised  to  facet  other  denonds  for 
epaoo;    portions  werv  partitioned  off  and  ufled  as  sculp* 
ture  studios  an!  workshops  for  enlarging  sculpture  and 
naking  sculpture  cast*,  and  lator  a  second  story  -sras 
built  in  one  of  the  warehouse*  to  provide  offices  for 
U*  S.  Huston  houee  of  f  icials# 

Aa  finally  built,  tue  vrarehoucee  wore  four  in 
number,  t#o  approximately  50  x  190  ft*,  one  50  x  280  ft* 
and  one  44*5  x  280  f  t«  ,  which  with  certain  second  stories 
and  additions,  gave  a  total  floor  space  of  52,726  square 
feot,  exoluoiv©  of  unloading  platforms  which  -^qvq  built 
acainot  the  buildings  adjaoont  to  the  railroad  track* 

In  addition  to  these  four  nain  warehouses  and 
Additions,  a  separate  ^arehouac  50  x  160  f  t*  ,  v/itn  pro- 
Tiuion  for  udditione  which  would  double  its  eap??city, 
«R9  built  in  the  same  portion  of  the  grounds  adjacent  to 
s  railroad  track,  for  storage  of  empty  packing  cases* 
The  building  -sas  without  walls,  but  was  partly  enclosed 
*ith  lattico  preuontiTttf  an  attractive  architectural 
effect. 

haco  Trsefc-Atguotu.rcs> 

Kxclusive  of  all  temporary  Grand  Stands  ^hich 
were  built  for  tho  Vanderbilt  and  Grand  Prix  automobile 
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racoo,  there  v/ero  built,  20  feet  Bouth  of  the  iiaoe 
Traok,  alon^  tho  straightaway ,  three    leaoimr  Crand 
Standi  •  #1  -  900  f«et  loru;;     ;;2  •  500  feet,  and  j'3  -  405 
feet  •  eapablo  of  ©eating  25,900  people.    These  rtere 
ereoted  parallel  to  and  in  part  on  the  bluff  overlooking 
the  fiolds,  and  were  constructed  entirely  of  ticiear. 
:up?orting  bents  wore  placed  about  ten  feet  on  centers 
and  varied  in  height  in  accordance  with  the  topography 
of  the  ground.    The  top  ©eat  tt&o  about  41  feet  from  the 
eurface  of  tho  trade,  there  being  23  steps  or  benches 
in  this  hoight.    Aides,  47  in  number,  e^tsndin^  the 
full  length  of  £rand  stands,  gave  access  to  the  seats, 
while  the  boxes,  containing  epace  for  eight  seats,  were 
reached  by  separate  entrances*      Tho  overfill  divans  ions 
of  the  Grand  stands  were  1B0S  feet  by  60  feet  *ide 
(this  width  not  Including  10  fact  for  boxes  and  aisle), 
covering  an  area  of  108,300  square  feet,  all  of  wnieh  ^ere 
built  under  three  contracts  at  a  tot^l  Cost  of  47,353. 

Contributing  to  tho  decorative  effect  of  tho 
grand  stand,  canopien  find  fla^o  were  grouped  along  the 
uppor  tier  of  seats  and  the  walls  *ere  treated  s^rcnitec- 
turally  to  civs  an  appearance  of  solidity.    To  provide  for 
additional  box  Beats  in  a  location  near  the  start  and 
finish  lines,  47  extra  boxea,  er.cn  providing  space  for 
•ix  state,  were  built  at  this  point  directly  in  front  of 
the  Liain  boxes. 

Portions  of  the  epaoe  under  the  grand  et&nd 
*ere  fitted  up  for  athletic  quarters,  offices  for  tho 
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Director  of  Athletios  and  other  officials,  including 
living  quartern  for  the  athletic  isana^era.      tip^ce  was 
alto  provided  for  store  roonie  and  the  public  toilet 
rooaf  as  olecvrhero  described*    Theoe  rooaa  undor  the 
grand  »tand  were,  in  General,  finished  with  plaster  vfallei, 
and  those  intended  for  continuous  une,  hoated  by  ©tear.. 
The  athletic  quarters  contained  ten  dressing-rooina  with 
•howcr  baths  cud  tolletn  connecting  v/ith  thorn,  strong 
root*  for  storing  valuables,  lounging  room  and  buffet, 
and  othor  necessary  minor  roonis,  giving  accomodations 
for  three  hundrod  athlete  *u    In  tne  roar  of  anj  detached 
froa  the  grand  atanl  was  n  boiler  houoe  Containing  the 
heating  plant  for  roosns  require!  to  bo  heated,  a^d  a 
oooling  shed  for  the  polo  ponlo«. 

The  boilar  house  consisted  of  a  wood  frame  and 
corrugated  iron  structured  10  x  17  feet,  built  over  a 
roinforoed  concrete  pit  about  6  ft*  below  the  ground, 
giving  a  total  height  in  the  boiler  room  of  approximately 
14  ft.    Be  aide©  furnishing  stoma  for  heati/*G»  the  boilers 
alco  provided  hot  waiter  for  ahower  batha,  eto»    A  enall 
addition  for  storing  coal  was  built  adjacent  to  the 
boiler  house. 

Tne  cooling  shod  was  an  open  structure  Z2  x  150 
feat,  with  provision  for  42  stalls,  with  partitions  rsde 
removable  to  nuke  stalls  of  a  larger  ai&e  -hen  required, 
or  by  removing  all  partitions,  to  provide  a  single  large 

By  way  of  oo^  .ent  it  should  bo  said  tnat  the  , 
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total  coat  above  mentioned  included  tuc  athletic  and 
training  quartern  which  were  built  to  a  considerable 
txtent  in  Crand  Dtand  ^o,  2,  and  to  somc  Oitent  in  Grand 
Stand  No.  1*    Grand  htand  Ko.  3  represented  more  nearly 
a  typical  condition*  as  it  uas  built  on  soraavrhat  flat 
ground,  without  athletic  quarters*     it  had  5826  eoats, 
contained  172,000  board  feet  of  lumber,  or  2,9:>  boevrd 
feot  por  teat,  and  co«t  about  17, 500.    Grand  stands  ;»oa 
1  and  2  were  built  upon  sloping  ground,  but  while  the 
lut'Structuree  had  an  average  height  of    uch  le$$  than 
Grand  Stand  :*o.  3,  tMs  *aa  nor-?  than  offset  by  the  coot 
of  athletic  quartern,  etc,      Thoro  in  included  in  the 
above  coat,  h  sa&ll  anount  for  decorative   :otk  in  the 
say  of  flag  poles  and  canvas  awnings,  w.icn,  along  with 
the  cost  of  some  water  piping,  amounted  to  about  $1*800 
of  this  total.    Exclusive  of  this,  the  structural  grand 
•tand  coat  95,?  per  seat,  and  23/  par  square  foot  of 
projootod  area  of  24,300  square  faet»      The  original 
•ttiaatee  placed  coot  of  typical  grand  stan&s  at  1.00 
per  seat* 

A  judges*  stand  for  auto&obll®  races  was  built 
dircotly  inaiie  the  race  track    t  the  start  and  finish 
Uno,    fhis  structure  was  four  stories  high,  covering  an 
Rr©a  of  1250  square  feet.    All  stories  above  the  first 
*arc  open  on  all  sides  to  provide  for  newspaper  ccrree* 
Pondento  and  telegraph  operators  on  the  second  story, 
tiuers  on  the  third  story  and  Judges  on  the  fourth*  On 
tao  roof  there  wore  t«o  score  boards  about  12  x  30  ft. 
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eaon,  placed  at  an  an^le  bo  as  to  be  visible  from  tho 
entire  east  and  weet  portions  of  the  £rand  otand,  rne 
firat  itoxy  contained  toilet  roo2*s  for  occupants?  of 
the  stories  above* 

To  provide  for  outdoor  concert. 3,  several  band 
itande  wore  built  at  various  locatio-ia  on  the  grounds* 
Around  one  of  t/ierjo  bani  stands  in  the  area  in  front 
and  to  tno  north  of  the  Inside  Inn,  the  surrounding 
tpace  was  laid  off  in  terraoos  tfith  appropriate  land- 
ecapinc.    This         known  as  tho    usio  Concourse* 

Tho  central  area  of  the  1  asic  Concourse  v.as 
rectangular  in  shape,  approximately  200  x  250  feat, 
allowing  space  for  seats  acoocaod'.ting  11,000  paople, 
Xorr^cos  extended  upward  on  all  sides  fro:.i  this  central 
area  and  eteps  vers  provided  to  connect  tho  different 
levels.    The so  terraces  wore  planted  in  lawns  and 
attractively  triouaed   «itu  lo^  Hedges,  the  grounds  being 
farther  embellished  with  ornamental  vases  and  lamp  stand* 
ard*,    Tho  band  stand,  circular  in  plan,  vlth  a  floor 
6  ft,  above  the  pavement  had  u  diameter  of  41  ft.,  which 
g*ve  an  area  of  1323  square  fe  t  or  sccosano&ation  for  a 
band  of  102  pieces* 

In  the  Court  of  the  Universe,  directly  on  the 
north  and  south  axis  of  the  r-ain  exposition  croup,  a  bind 
•tand  was  built,  conforming  in  design  v?ith  the  other 
court  structures    Shis  *as  considered  a  part  of  the 
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Court  and  inoludel  in  the  second  contract  covering  the 
construction  of  the  worfc  in  the  Interior  of  the  court. 
Thii  band  stand  had  a  floor  raised  5s  foot  above  the 
ground,  was  41  feet  in  diaweter,  thu»  providing  4  floor 
area  of  1320  squire  feet  *hich  vae  sufficient  f^r  a  band 
of  85  pieces*    Cn  account  of  th<2  central  location  of 
this  structure  it  nerved  the  additional  purpose  of  a 
speaker1  a  platform  at  various  minor  functions* 

Adjacent  to  tar>  plaza  at  the  l;  ill. ore  Street 
enti-ir.ee*  a  V.ird  bandstand  wae  ereotoi,  rectangular  in 
plan,  with  an  area  of  129;-  square  feet,  aocoiaaodating  a 
band  of  90  pieces*     ±0  provide  for  public  band  saiaio  or 
dancing  porf  omo.nces  in  the  Zona,  a  circular  platform 
50  ft*  in  diameter  and  1950  square  foot  in  area  »as 
built  in  the  central  plaza  G  feet  above  the  p=*v  ;ia-Dnt* 

jPlantjn^  Acfi eaeoriesi, 

To  house  t.;e  plants  to  be  used  in  ti.e  land- 
scape development  of  the  grounds,  tlirec  ereenhousos  were 
built  on  adjacent  land  outsida  of  the  Kxpoeition  vroundn 
sni  north  of  the  *'or?i>:M  Bites  in  the  Presidio,  .^ch 
Greenhouse  m-isured  approxi;  1  ^tely  42  x  100  ft*  with 
tables  12  feet  high*      the  walls*  to  a  height  of  3  feet 
*are  covered  with  rustic  elding,  and  the  walls  and  roofs 
above  were  f.lased,  follov/in^  ueual  ^rseniuuso  construc- 
tion with  hinged  each  in  each  tfablo  for  ventilation. 

Adjacent  to  the  ^reonhous^a  a  frame  building 
20  x  52  ft,  was  built,  containing  in  one  end  a  boiler 
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room  22  x  20  ft«  ana  in  t:ie  other  end  a  potting  room 
tpproxiaatoly  20  x  SO  ft*    The  boiler  roca  contained 
heating  apparatus  for  the  creonhoustje  and  the  pottine 
room  had  a  bench  around  all  four  uidos  for  use  in 
pottins  plants. 

?or  the?  use  of  tho  landnc&pe  department  in 
acclimating  plants  a  lath  houoe  wag  built  in  the  vicinity 
of  the  ,;roenhou3os*    This  was  a  lar&o  frame  structure 
covering  an  area  90  x  350  ft».  with  walls  arid  ceiling® 
If  lathe  apace  1  a  few  inches  apart*      The  central  portion 
*ae  20  foet  hi4;h  and  tne  remainder  had  a  height  of  12 
feet*    Plants  were  stored  here  preparatory  to  planting 
thcra  on  the  Kroun-i??, 

Boxes  of  ornamental  design  were  built  to  con- 
tain tro^o  and  plants  placed  by  the  landscape  department 
for  the  embellishment  of  the  grounds*    The  total  number 
wae  332,  as  follov/o:     52  of  a  lar^e  eiz--'  containing 
about  75  cubic  feet  of  earth,  150  for  smaller  trees  and 
20a  containing  about  three  cubic  feet  of  earh  for  vr.ry 
ttaall  trees  and  plants* 

■Hifih  tension  ,:'u i  l&ti£^„^:}>^trJLp $1 Jto®2£S&* 

This  building  was  for  the  purpose  of  deison- 
•tratir*£  the  effect*  of  eleotricul  current-,  of  high 
▼oltago  (up  to  1,003,0  0  volts)  1  and  consisted  of  a 
frame  building  around  a  concrete  demonstrating  tank. 
On  aooount  of  the  danger  oV  fire  fro:-,  these  high 
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voltace  currents,  special  methods  of  cons truct ion  v/ore 
necessary,    h*o  nails  were  used  except  in  the  footings 
below  grade,  the  othar  portions  of  the  wood  construction 
being  secured  with  bolts  or  hard  wood  ping*      The  nails 
ani  bolts  used  wore  placed  in  the  structure  in  a 
Banner  to  extend  in  the  dircotioa  of  t.ie  current,  or 
parallel  to  trie  lon^  axis  of  the  building* 

The  concrete  de.non»tratin£  t?mk.  was  8  feet  deep, 
A  feet  of  which  was  below  tho  ground,  the  upper  portion 
of  the  walls  forming  a  parapet  Ball,      Xh*  tank  was  intend- 
ed to  be  ociplotely  filled  with  oil  during  the  experi- 
ments and  to  protect  the  concrete  forming  the  inside  of 
tbe  tank  from  the  r.oti  n  of  the  oil.  t h*  inside  sufface 
to  a  point  above  the  oil  level  arau  lined  -*ith  galvanise! 
iron.    The  buililin;;  covered  an  ?.roa  of  eossething  ovor 
2b50  squire  feet,  and  had  architectural  features  on  the 
outside  to  display  the  spectacular  effects  of  tha  high 
▼olt^o  currents.    Adjacent  to  the  building  was  an  oil 
•tor. ige  tank  with  pipes  extending  to  tho  demonstrating 
tank  in  the  building  and  a  pussp  was  provided  in  a  eaall, 
purip  house  for  emptying  and  filli  ^  t.ho  tank. 

Miscellaneous* 

Accessories  of  ;*n  architectural  nature  «ero 
provided,  such  as  balustrades ,  steps,  fixed  eeate,  rail- 
inte#  screens,  oanvas  lined  wovdnn  pools,  ot«».  as 
Portrayed  in  ths  illustrations.    To  provide  Beats  for 
▼isitors  throughout  th    grounds,  7. COO  portable  benchee 
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were  purchased;     theeo  were  5  ft.  Ion-  an;  ,;cre  of  a 
licht  sni  attractive  design,  and  painted  to  hamonlzs 
vith  the  surroundings* 

For  protection  around  the  mil  of  the  Yacht 
iiarbor  an  iron  pipe  railing  was  constructed  3  ft.  high 
with  a  oonter  and  top  rail  supported  on  standards*  The 
rail  extended  around  the  entire  *all  except  #here  open- 
ings to  the  ^ang  plr_nk  oocuvrei,  and  ^as  continued  do.*n 
ttw  &an£  plrjiks  and  around  the  edges  of  adjacent  floats. 
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At  the  outset  oo&plete  preliminary  estimates 
were  cade  &a  to  the  probable  amount  of  po^sr  required 
for  all  purposes  by  the  Exposition.    the  assumptions 
and  basis  for  these  estimates  arc  fully  covered  in 
Chapter  11,  in  t.io  Preliminary  ^stlxsate  of  Coat,  ae 
they  beoano  tho  foundation  for  this  estimate* 

Aftar  considerable  negotiation,  contracts 
65,  67  arid  60  vcro  entered  i<to  *ita  tno  Pacific  Gas 
anl  ^leotrio  Co  pany,  covering;  respectively,  t,lM9  furn* 
ishing  of  apparatus,  load  covered  cables,  switches, 
transf orders  and  other  ivttcri.il  which  the  -xpocition 
required  for  its  electric  distribution  systems  at 
nonlnal  rontalu}     all  electric  energy  for  the  Pre  and 
Poet  periods;    and  all  electric  energy  for  the  Exposition 
period*    This  company  is  a  local  £as  and  electric  com- 
pany, being  one  of  the  larsettt  of  its  kind  in  tha  world. 
It  nupplioo  practically  all  of  the  central  ,»art  of 
California  with  electric  energy  and  gats,  having  ovor 
90,000  K,   ?,  in  hydro-electric  installations  and  ap- 
proximately 82,000  K,     .  in  stettfa  installations* 

.  tone  of  the  main  itsae  of  electrical  supplies 
furniehad  by  the  Pacific  taa  h  electric  Conpany  to  the 
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ijcpooition  under  contract         folio*!    40  oilea  of 
underground  cable;    101  tailan  of    eatherproof  and  rubber 
oororcd  wire;    1076  magnitite  ».rc  lamps;    413  polos;  C425 
ft»  of  galvanized  fcuy  cable;     2139  electric  rceter«;  76 
Eotor«,  ag^res^tin^;  1603  U.r  »;    two  1,000  K.  *•  aolor 
£Ciior;itor«;    two,  250       •  motor  generators;    130  oil 
•witches;    617  transformers,  aggregating  15,577  >•; 
192  ga«  meters,    Mention  la  raJo  that  owing  to  the 
acquisition  of  thin  apparatus  under  the  favorable  terms 
of  thifl  contract  and  as  a  result  of  certain  other  change 
©s,  it  watt  pocsiblo  for  the  engineers  of  the  exposition 
to  rsduce  the  first  estimate  on  electrical  and  mechanic 
cU  f sutures  of  11,193,810  ta  a  suci  silently  in  exceae 
of  *500,0G0  in  later  estimates* 

Contract  .67  stipulated  that  the  Electric 
Company  chouli  furnish  3- phase  eo-cycle  alternating 
current  at  4,000  volts  or  2,500  vclUi  for  the  pre- 
*xpo&ition  period,  as  r: -.quired,  and  that  the  Exposition 
Co.-pany  ehouid  notify  the  Electric  Company  of  the  amount 
of  electric  power  neoeesary  frcaa  time  to  tl4,e«  The 
monthly  peak  loads  required,  energy,       -  •  during 
1^13  &n-j  1^14,  are  shown  in  the  attached  curves;  a 
'•aximu^  peak  demand  of  700  obtained  in  April,  1914# 

ISO, 000  K,WtM«  were  consumed  in  ^acenaber,  1914.  The 
greater  part  of  the  construction  had  ceased  by  this 
tino  anu  taost  of  the  energy  was  required  for  pro- 
position illuminations.    All  energy  delivered  under 
tai»  eontraot  was  pai  i  for  at  the  rate  of  2/  per  K«  •  U» 
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Contract  f68  among  other  things  stipulated 
that  tne  Exposition  should  be  supplied  with  3- phase, 
60-eycle  A,C«>,  at  approximately  11,000  volto,  or  4,000 
volte  as  ^idht  bo  determined  for  the  Exposition  periods 
It  also  provided  that  tho  Exposition  should  receive 
direct  current  on  a  5-wiro  eyatem  at  approximately  125 
volts  between  the  outride  wires  and  tiie  neutral,  but  this 
the  Exposition  did  not  t^e,  as  it  generated  £•  0#  by 
means  of  raotor  generators  located  noar  the  centers  of 
D»  C,  loadsf,     the  j.lootric  Company  .vas  obliL,~tod  by  this 
contraot  to  furnish  ^.t  3ny  ti^s  not  store  than  3,000  K#>'.:» 
in  the  aggregate  between  the  hours  of  5:00  arid  7;  30 
o*cloe'<  in  t\>o  afternoon  of  any  day,  and  not  riors  than 
15,0:0  K«  •  in  the    c^regato  at  any  other  time,  unless 
it  vat  able  to  epir*  an  additional  amount  after  tho 
ir.i  eiiate  requirements  of  its  other  c^n«3u-'er3e 

It  «as  original/  intended  that  the    lee trie 
Company  would' erect  a  power  plant  u;->on  ito  land  within 
the  Exposition  Grounds,  ana  froa  there  »upply  all  energy, 
fbie,  however,  van  modified  by  a  supplementary  agreement, 
whereby  the  ent<rsy  ^ae  delivered  at  a  sub* station*  To 
furnish  this  eub-atation  an  agreement  wat  entered  into 
between  the  Pacific  Caa  and  Electric  Company  and  the 
^icrra  L  Can  Franc ieco  Power  Company,  another  local 
concern,  under  which  agreement  the  former  company  built 
*  iub* station  (Station  2")  in  the  west  end  of  the  latter 
QOL.parry**  powor  etfttion  which  vac  located  about  525  feet 
d«e  east  of  the  center  of  the  s'al&oe  of  liachin  ry. 
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The  contract  between  tho  :  aoifio  Gas  and 
Jlectrio  Company  ana  the  Sierra  and  San  Francisco  Power 
Company  wae  such  that  the  1B,OCO  K»  v.  etean  turbine  plant 
of  tiie  latter  company  was  kept  in  constat  operation,  eo 
that  in  case  of  interruption  of  i'ncifio  Gas  and  electric 
Berrioo  to  the  Mxposi tion ,  the  lo^d  could  be  ts&en  over 
without  delay  by  the  f.ierra  and  Kan  J?ranclaoo  Power  Com- 
pany* •  plant  through  a  1,500,000  C.&#,  3  conductor,  11,000 
X,V,A«  3-phaso  tie  fron  the  bus  bars  of  the  latter  com- 
pany.   Jnergy  uood  by  the  Exposition  Company  ^as  trane* 
Bitted  fron  one  of  the  Pacific  Gas  an :  .sleotrio  Company's 
•tcaza  stations  in  Ban  Francisco,  known  as  Station  "A*, 
Situated  in  the  southern  part  of  the  City  of  San  Sraneisco. 
This  plant  has  a  rating  of  54,000  ?he  energy  vac 

transmitted  underground  across  the  city  through  three, 
3-phase,  11,000  K»V«A.  4/0  cables  to  the  Exposition 
Grounds,    There  was  also  on;>  U'o«  2,  11,000  volt,  3- phase 
cable  fraa  i.tation  ".:<",  one  of  the  other  nub-stations  of 
thia  company. 

Station  "AM  can  receive  11,000  volt  energy  frcs 
Ihe  hydro-electric  plants  through  another  station  known 
*a  Martin  Station,  still  farther  south,  located  on  the 
boundary  lino  between  '  an  yraneisbp  and  tan  ^ateo  Coun- 
ties,    This  letter  is  a  tranefomer  station-  receiving 
€0,000  rolt  hydro-electric  energy  from  mountain  plants 
for  transmission  at  11,000  volt*  to  various  San  Francisco 
•"^stations,    Ltation  *A* ,  however,  generates  energy 
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oomtantly  and  t^kce  11 ,000  volt  ourront  from  ;~artin 
Dtation  only  in  case  of  breakdown  or  ovorload  of  service. 

Thin  lon^thy  detail  is  ^iven  to  indicate  the 
preoptions  taken  to  Insure  continued  and  adequate  ccrvioe* 

fcix  1,600  K.«/#  transformers  at  station  nF* 
reduce!  the  volto£o  from  11,000  to  approximately  4,000, 
the  Kxposition  taking  lt(»  energy  at  this  point  for  its 
primary  distribution  at  4,000  volte  in  general.  This 
•tat Ion  also  contained  motor  generators  for  t>upplyin£ 
2,C«  to  the  I  unicipivl  Hallway,    in  addition  to  tne  usual 
regulators  and  e^itch  gear,  there  -ere  installed  in 
Station  *¥*  oix  75  light  arc  tube  of  the  rectifier  typa 
for  use  in  connection  with  tho  Exposition  arc  lighting 
»yeto:r»,  and  in  an  adjoining  building  there  wars  eleven 
of  theou  rectifier  net©  for  .ocpoeltion  electric  arc 
lighting* 

The  zaaximua  load  on  the  opening  day  w%n  8100 
kilowatts  and  tho  average  daily  energy  consumed  during 
the  first  week  was  a^out  05,000  in  this  connee- 

tion  it  ehould  be  said  that  eorao  of  tho  heaviest  consuls* 
eri  of  tho  concessions  district  were  not  connected  up, 
sor  were  some  of  the  buildings  in  the  i^tatso  and  Foreign 
»ita&  eo&pleted*    However,  this*  was  the  largest  eoneuss* 
Ption  of  energy  recorded  because  tun  daylight  hours  in- 
ore^ed  and  also  tho  consumers  and   .xposition  Utter  be- 
came wore  enoonomicHl  in  tho  use  of  vnorgy  which  resulted 
*n  a  peak  load  of  7700  and  an  energy  consumption  of 

54,000  K.tf.K.per  day,    Tho  curve  herewith  indicates  clearly 
load  requiromentB  under  noma!  operating  conditions* 
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Pover  *ae  distributed  to  the   exposition  Grounds 
through  a  nain  iyetea  conaiatir of  fifteen  3-oonductor, 
4150  volt  i  3» phase  f coders  which  »erc  fed  froti  trie  low 
tension  bus  bars  of  bt*tion      "#    cloven  of  thone  feeders 
vere  currie  I  fron  tils  station  in  un  iortirourd  conduit  and 
sore  U8cd  for  both  light  ani  power  and  four  arere  overhead 
and  supplied  lijht  and  po^er  to  the  Concessions  district • 
T*o  of  the  overhead  feeders  *»uppli«vd  energy  for  -otors 
eni  t-*o  eupnlied  e.nvru  for  lighting.     The  extrmo  wester- 
ly  p&rt  of  the  ground?.  including  the  Hugo  Track  and  Drill 
Ground*  arid  f>tock  Yards  vera  fad  froa  an  overr.ond  exten- 
sion of  one  of  the  underground  feeders. 

in  addition,  the  main  distribution  systeas  aleo 
contained  two  *Jo,  2,  11,000  volt,  S-phase  underground 
oablya,  which  wor-j  t3.ken  from  the  11,000  volt  bur;  bar?  of 
ktvtion  *$*  direct  to  the  ^rouirW    Thesse  cables  supplied 
ap.>roxii;atoly  2,000  rC,  •  for  the  generation  of  direct 
current  fur  power  and  for  the  operation  of  search  li.hte 
throughout  the  grounds.    For  tide  purpose  there  was 
lea  tailed  on©  1,0j0  K,  •  motor  generator  and  one  260  X,  I  • 
balrajccr  eot  in  the  :  anuf aetures  Building,  one  1,000    •  • 
»otor  generator  in  the  Liberal  Arte  Building,  arid  one 
250  K,  •  balancer  net  in  the  scintillator  house,  the 
1.000  K ,  .  nnchinen  v«r*  driven  by  11,000  volt  synchronous 
Motors  and  the  balancer  seta  by  3- phase,  2,300  volt  motors , 
Powftr  for  all  being  token  fro^  11,000  volt  cables  tur^ueh 
•citable  connections, 
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Transformer  vaults  were  located  in  the  various 
exhibit  buildings,  from  which  the  seconiary  distribution 
w&«  taken.    Similar  vault©  were  provide!  in  the  :  tates 
and  Foreign  si  to  9  for  feoiinf;  the  pavilions  of  the 
various  participants*     These  vaultn  '/arc  all  built  of 
concrete  and  provide  !  with  ventilating  due  to  to  the  roof 
of  tao  buildings  and  with  doorn  ops  ling  to  t^e  outside* 
All  vault*  rrare  fitted  tfitn  fireproof  •  doors  held  open  by 
fuoibls  links  aril  provided  with  an  out*:r  screen  door  for 
ventilation  purposes* 

All  buildings  were  furnished  with  light  froa  a 
aaconJary  system  of  60*oyelca  3-phase,  4-^ire  ..ai.ns  /lav- 
ing a  voltage  of  approximately  lis  between  conductors  and 
nautral.    The  consumer a,  in  aecor  danas  with  th^ir  load 
wore  aervod  froa. either  1#  2»  or  3  of  th^  phases  from  the 
4^»iro  tnree  phase  distribution  sy^teia* 

Po'^er  throughout  the  ground*  *-a@  obtained  from 
60-eyole,  3*pha»s->,  3  wire  mains  at  230  volts.    In  addition 
to  this,  in  a&ny  eases,  email  3-phaee  motors  were  con- 
nected to  the  lighting  main**      irnnt  current  service  for 
po^or  at  125  and  250  volts  were  available  in  tho  Palaces 
of  machinery,  :  ines  and    ot;aiur,;„y ,  transportation  and 
Manufacturer.    Tho  Federal  Government  was  also  f  ami  shed 
»ith  direct  current  Tor  snail  not  ore  in  some  of  the  othor 
exhibit  buildings  from  the  searchlight  sains. 

Local  standard  pole  line  construction  was  ueed 
for  ca  rryin^  the  overhead  distribution  system 
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underground  oyster-  was  based  uj>on  tho  uso  of  wood  fiber 
duot  (linaduot)  and  nfinholea  of  */oo<*  oona traction*  There 
was  a  box  or  trough  construction  extandin^  between  n&iw 
holes  and  varying  in  size  to  suit  the  nusbur  of  duct© 
provide*      As  the  duots  v^ro  laid  in  layers,  eand  was 
sluiced  into  tha  spaces,  and  the  filial  box  covered  with 
wood,  except  at  the  entrance  to  the  ;:anj.ol©rs,  whera  four 
linear  feet  of  concrete  wae  used*     this  particular  type 
of  underground  conduit  was  used  because  of  ite  eiechfinioal 
strength  and  economy.    Th«e  wisdom  of  thi?  choice  of  ca» 
•truotion  was  shown  from  tiiuo  to  time,  for  in  many  cases 
com  traction  materials  rested  u;>on  tl^  box  and  fr*?quontly 
sjmns  of  10  feet  or  r.oro  occurred  as  a  result  of  underlin- 
ing for  other  utility  wains t  without  damage  to  the  conduit 
Tho  short  life  of  the  Exposition  required  an  economical 
design  throughout;    attention  is  called  hero  to  the  f^ct 
that  the  average  co3t  of  installation  was  in  round  numbers 
10/  por  duct  foot,  with  the  wood  cianiiolas  of  the  shallow 
tyye  averaging  .^25.00  each,  and  ;.  00.00  as  an  average  price 
of  tho  deep  section  type,    'o  subway  type  transformers 
were  used,  for  nil  transform  re  were  placed  in  the  fire* 
proof  vaults,         elsewhere  noted. 

Exterior  illuajM^JLliffla. 

At  the  inception  of  the  *ork9  the  Electrical 
^•parkient,  scions  ito  other  duties,  found  it  .ft If  confront- 
•4  with  the  problem  of  providing  a  type  of  illumination 
for  the  Exposition  which  would  bo  at  once  efficient 
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■pectfioular  and  riark  an  advance  in  ^position  illumina- 
tion.   After  conniderablo  investigation,  the  interest  of 
tlio  Goneral  Electric  Company  wats  enlisted    n  i  thuy  fur- 
nished free  of  ch*r&e  taa  services  of       D»A.  :  ya  it 
Chiof  of  their  Illuminating  -.aborHory  and  nig  staff  for 
■xperl&ental  work. 

Jo  I^ecoubor,  1912,  at  a  meeting  of  the  &rehi~ 
teotural  Co&nission,  general  ftcn'j:;;oa  of  illuriin^t i 
•ttttftitted,  after  which  ohanges  wore  made  fros*  ti;  c  to 
tlaa  aftor  this  by  tha  Electrical  Department,  as  the 
actual  work  progressed,  t:i  bring  the  echerae  into  par  foot 
haraony  #ith  the  arohiteoturf.il  work  and  to  provide  addi- 
tional street  illumination,  practical  demonstration* 
indicating  that  such  modifications  srere  essential  to 
tho  suooess  of  the  of foot.    The  work  of  installation  w&e 
bandied  by  the  Electrical  Department  with  the  active  co- 
operation of  the  Departraontfl  jf  Architecture  and  Color, 
*hcrover  it  was  necessary  to  bring  thn  illumination 
in  harmonious  relation  to  the  aesthetic  elements  of 
the  Exposition. 

To  enhance  the  beauty  of  the  facades,  sculp- 
tors, paintings  and  other  decorative  alcssents  it  was 
Raided  to  adopt  flood  lighting  from  hidden  search  tev  s 
and  screened  luminous  area  on  standards,  s*        aa  &&*s 

possible,    Direct  lighting  fram  electroliers  for 
fcvenuss  and  gardens  w»»  the  only  variation  to  this 
*cn«*e.       Unique  window  lighting  effect*  «vr.  obtained, 
*»  all  of  the  exterior  windows  were  glased  *ith  fcrar.s- 
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luoont  class  which  diffused  the  Xi^ht  of  lamps  sua* 
pended  behind  openings* 

The  old  idea -of  outlining  the  buildings  and 
architectural  features  by  mesrif-  of  incandescent  lamps 
wat.  not  used  except  in  the  States  and  foreign  sitoo  anu 
on  the  Concessions  street,  ani  t>~on  only  with  t  he  a.jpx*ov«» 
ai  of.  the  Division  of  ~orks« 

i--rji;nitito  arc  lassps  on  eraamept&l  pol  * ,  pirsw 
llol  to  the  outside  Dalits  of  the  building  vers  used* 
These  standards  wore  turned  vooden  polos  30  feat  hi&h 
and  spaced  CO  to  75  feet  apart,  consisting  of  two  types, 
one  having  a  large  shield,  of  -toff  with  three  openings 
covered  with  orange  colored  translucent  fabric,  the -other 
haying  a  shield  made  up  of  throe  canvas  banners  painted 
with  heraldic  exsblemsA  to  enclose  the  are  lamps  frost  vie* 
of  the  street  side*     1,  2,  3,  5  and  9  light  fixtures  were 
used,  depending  upon  the  distance  of  the  pole  from  the 
wall  surface,  which  distance  varied  from  50  to  100  feet. 

Unif one  wall  illumination  resulted  and  this 
form  of  lighting  enhanced  the  artistic  qualities  of  th^ 
*&ll  surfaces,  entrances  and  court  facades.    Li»:ht  fil- 
tered through  the  translucent  fabric  openings  of  the  staff 
•tandards  and  through  the  canvas  banners  of  the  others* 
&n'i  eo:,o  lifting  was  also  reflected  froa  ta$  building 
•all  surfaces  to  the  adjacent  roadways  and  avenues,  out 
this        not  sufficient  for  ^ood  street  lighting.  Addi- 
tions}, stafr  standards  were  provided  along  t     rend  . ays 
In  tho  form  of  electroliers*     rh»se    ero  fitted  with 
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400»7/att  tungsten  la/npe.     Special  clants  £lob«a  were 
provided  to  contain  the  laraps,    fciailar  et&ndard*  carry- 
ing from  1  to  21  glae»  globus  lighted  the  South  Garden. 

By  en  arrangement  with  the  Pacific  Gae  ;■.  £lec*> 
trio  Company  and  the  i  olsbach  Ctrcet  lighting  Company  of 
America,  the  Kxpositlon  ©a«  enabled  to  ace  on  favorable 
torus  a  number  of  high  pressure  £ae  aree  for  the  general 
illuuinati on  of  the  Ctatoe  and  Foreign  cites,     those  uere 
csounUd  on  ntaff  standard*  and  high  pressure  gae 
supplied  then  froai  the  etreet  mains*    liainentXy  satis* 
factory  results  wero  obtained,  indicating  that  high 
preceur<  gas  could  bo  used  satisfactorily  Tor  street 
illumination.      Further  discussion  of  gas  illumination 
vili  bo  eecn  under  gas  distribution. 

An  interesting  fountain  arA  li£ht  effect  was 
obtained  in  one  instance,      A  fluted  £l&e*i  ohaft  cO  feet 
high  situated  in  each  of  t^o  fountai  «  of  t>;e  Court  of 
the  Cnivoreo  were  the  primary  sources  of  light  for  t^ie 
Court,    *;aoh  shaft  contained  ninety-els  watt  nitro- 

gen laape,  the  light  from  which  was  diffused  by  means  of 
a  eand  blasted  elaet*  diffusing  eereen  placed  between  the 
l^aps  and  the  outside  glass,    Fane  were  used  to  carry 
ftway  the  heat  produced,  special  provision  being  made  to 
automatically  interrupt  the  circuit,  in  the  event  of 
failure  of  tho  air  supply.      The  colonnade  of  thla  court, 
a»  well  as  other  similar  colonnades,  was  lighted  by  saean* 
of  incandescent  iasrpa  concealed  by  plaster  or  glass  ohell< 
In  the  flutee  of  tno  Golu&na* 

•  242  • 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Division  of  Work* 

To  augment  the  unusual  architectural  qualities 
of  the  Court  of  Abundance,  free  burniut;  gas  torches  and 
ite&a  effects  were  used  to  supplement  the  electric  li£h4* 
inc  effects* 

8  i  x  t  o  *  e  re  of  t  he  .  :x  p  o  i  t  i  o  n ,  aoo  n£  wh  i  c  h  we  re 
the  To»er  of  Jewel*  and  Organ  Tower  of  the  Court  of 
Abundance •  wore  illuminated  by  searchlights  ?>-ith  wide 
an&le  doors ,  arranged  to  produce  a  flood  of  Ii£ht  instead 
of  &  narrow  bearc.    In  addition  to  this,  as  a  decorative 
feuturo  in  connection  v?ith  the  spectacular  illumination, 
imitation  jewel*  wore  hung  on  various  parte  of  the  i  ain 
Tower  and  on  ts.o  head  of  the  repeats  sculptured  figure 
on  the  top  of  the  columns  of  the  Court  of  the  Universe* 
These  Jewels,  21  to  47  millimeters  in  diameter a  had  a  cut 
similar  to  th*  Sumatra  cut,  and  vera  of  Austrian  manufac- 
ture of  the  highest  grade  and  had  tin  -poli^hud  facets, 
About  100.000  v/ere  used  in  the  Vo»cr  scheme  and  25,000 
elBowhTi*e,  and  ail  of  theso  uera  Kounted  in  euoh  manner 
as  to  havo  easy  play  in  the  air  currants,  ^hieft  caused 
then  to  glitter  and  sparkle  when  subjected  to  the  rays 
of  the  searchlights.    These  ^oarchlirhtc  arere  )laoed  in 
cuitable  positions  on  the  Exposition  buildings;  fifty 
19"  am  four  30"  were  required  for  the  illumination  of 
the  ?ov*«r  of  Jewels,  eo  called  by  reason  or  the  jtrareled 
treatment  abovo  described*  $ 

$    A  probable  precedent  for  this  fill  be  fcun.  in  the  uso 
of  carved  diaaonc?  whion  spangled  on  the  lnfantada 
Palace  in  i  pain  •  bee  jiamlinVi  history  of  architecture. 
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Other  decorative  effects  were  obtained  by 
impending  a  large  nuiabor  of  tungston  unita  having 
diffusing  rcflcotors  back  of  nil  clerestory  windows, 
*ind0if8  on  the  vertical  walle  of  domes,  raain  entrance 
docre  and  openings  of  minaret e#      The  glaee  of  txiess  win» 
dovs  and  openings  was  painted,  and  the  ni^ht  effect  tvm 
the  outside  was  that  of  an  illuminated  interior.  The 
featured  illumination  of  the  buildings  was  augmented  fro& 
a  croup  of  large  wattage  larupa  having  special  refelectort% 
•uopendei  over  the  aisleo  of  all  buildings  for  the  use  of 
janitors  who  operated  at  night*  as  described  elsewhere* 
Alee  opoeial  and  changing  color  effects  were  obtained 
from  the  interior  lighting  of  the  dome  of  the  Palace  of 
Horticulture* 

Flag  lighting,  to  produce  a  festive  effect  for 
t«»«  ni^ht  scene  wxd  accoiupli shod  by  means  of  &00  ^att 
incandcfooent  projectors,  three  bein^  required  to  produce 
tuo  illumination  for  each  flag* 

Hood  lighting  of  Fine  Arts  Building  was  brought 
about  by  the  ueo  of  seventeen  IB*  x>roj  actors  placed  upon 
the  roofe  of  nearby  buildings,    the  anly  laespe  on  the 
building  proper  v/ere  those  ocnoealed  within  the  colonnade 
in  front  of  t;;e  building. 

A  special  lighting  on  the  ■ «£S»eM  street  was 
furnished  by  the  Exposition  by  steans  of  a  catenary  sua* 
Ptmaion  of  incandescent  lanpo  having      fixators  and 
pendant  streamers,    '.iheso  were  suspended  across  the 
»troet  from  poles  carrying  lo*  pressure  gas  lamps,  which 
lmspe  wore  usod  for  emergency  purposes.    This  produced 
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the  gala  end  festive  effect  desirable  for  the  street. 

Perhaps  the  nost  spectacular  llluninating 
feature  was  tne  ecint ill^tor,  consisting  of  a  battery  of 
forty-oieht  36"  search  lamps  placed  on  a  struoture  arw 
ranged  for  t.ie  purpose    These  searchlights  were  used  in 
connection  with  pyrotechnic  displays,  to  illuminate  the 
disch^r^e*  fro"  smoke  bosses  an.  figure  shells,  as  *©H 
as  clouds  of  steam  which  wore  generated  by  means  of  a 
stean  locomotive  placed  near  the  scintillator  house* 
Colored  screens  were  u»ed  in  connection  vith  the  <?>earcf*» 
li&hts,  and  the  resulting  beasts  produced  an  artificial 
eurora  when  viewed  frosi  the  hills  above  the  Exposition* 

The  installation  in  the  s  cintillr^tor  .Louse  con- 
sisted of  one  250-K.  5. balancer  set,  comprising  two  125 
K.*.,  125  v.  generators  driven  by  a  2500  v«  induction 

aotor,    Anis  i>otor  received  its  curro.it  from  two 12 5  • 
transformers,  Lcott  connected  from  11,000  v.  3  ph.  to 
2300  y,  2  ph.     The  other  portion  of  t^e  installation 
consisted  of  4ft  •  36"  searchlights  mounted  on  the  double 
'locked  roof  of  the  scintillator  house,  cnau  with  respec- 
tive control  rheostat  located  within  the  structure  proper. 

The  regaining  searchlight  installations  on 
tuo  Grounds  ^ere  as  follow:     12  •  30M  searchlight*  in  the 
Palace  of  horticulture  for  operation  .vith  the  revolving 
li:;h.tinc  device  which  illuminated  t.;o  aaiq  done;    12  -  IS" 
aoaroh  la?r.ps  in  Festival  hall,  which  were  used  in  connec- 
tion with  diffusion  lenses  to  illuminate  the  interior  of 
the  ::.ain  done  of  the  auditorium;     15  *  30*  searchlights 
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uned  on  tno  Tower  and  different  buildings  of  the  main 
croup,  for  eonoral  flood  lighting;     and  200  •  18"  aoarcii- 
lights  crouped  on  the  roofs  of  the  main  croup  of  building 
Pcott  t-trcot  Cate,  and  at  different  points  on  the  3outh 
hedce,  for  eencrnl  flood  lighting  of  towers  and  ctatuary, 

Jn  addition  tn^re  ware  10  s  -         search  1x»'!?b 
used  on  th^  south  mid  cact  facades  of  trie  main  Exposition 
palaces  for  tLe  illumination  of  flaga.    There  *ero  also 
approximately  500  incandescent  :>roJ motors  counted  at 
tarious  points  on  the  main  L'roup,  and  on  tne  roofe  of 
tne  court  coloimaien,  for  tho  lighting  of  fla^-s  and  minor 
statuary* 

^alldiru: .  viri •«.;  and  Special  Features* 

As  stated  before,  oertain  exterior  decorative 
lighting  effects  were  produced  by  illuminations  within 
ths  xalaoes.    This  decorative  illumination,  together 
with  that  for  Janitor  and  patrol  work,  constituted  the 
illumination  of  all  Exhibit  Palaces  except  the  Palace  a 
of  Fine  Arta  and  Horticulture,  which  were  equipped  for 
general  illumination,     fhe  California  Building,  Festival 
Hall,  ..-orvioe  wuildins,  ^rcsa  building  and  other  minor 
buildings  erected  by  the  Sxpoaition  vert,  wired  for  night 
ii<  ht ing, 

decorative  illumination  in  the    ain  Group  was 
obtained  from  40  to  15;,  sratt    axda  lamps  suspended  back 
of  the  windows.      rheaa  lamps  were  fitted  with  special 
tin  reflectors  am  save  an  ever;  illumination  on  the 
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window*,  wnioh  were  {glared  with  special  *;lau&t  as 
referred  to  else^nere  heroin.    Star  the  illumination  of 
the  windows  of  the  doae*  lamps  fitted  *ith  an^le  ref leo» 
tor*  wore  placed  eoovo  tue  windows,  and  entrances  were 
lighted  by  lar~ps  concealed  above  cornices. 

General  illumination  Tor  patrol  and  Janitor 
eorvioe  wae  obtained  frooj  ?3Cand  500  watt  fuaada  lanps, 
fitted  with  special  stirrer  lined  reflectors  designed  for 
an  intensive  distribution  of  lis,ht.      Tin:  250  watt  unit© 
•ore  placed  over  the  aisles,  approximately  -  50  feet  on 
centers  and  suspended  40  feet  from  the  floor,  v.acroas  the 
500  watt  units  '^oro  une  l  in  the  high  bays  or  clerestor- 
ies ani  hune  CO  f«ot  from  the  floor.    That  portion  or  the 
floor  under  the  dome  was  illuminated  in  each  ease  by 
cijit  500  watt  units*  grouped  in  pairs  and  plaoed  at 
the  intersection  of  the  clerestories  with  the  domes* 
»hi«  arrangement  of  units  for  each  building  of  the  group 
gave  unifom  general  illumination  of  .one-half  foot 
oandles,  with  an  energy  consumption  of  l/lo  watt  per 
*cuaro  foot.      Tna  general  illumination  referred  to, 
exclusive  of  the  interior  decorative  illumination  was 
found  to  bo  ample  for  janitor  and  patrol  service. 

•firing  for  the  general  and  decorative  light- 
ing in  the  group  consisted  of  3-pimse,  four  -are  risers 
frow  the  lighting  mains  underneath  the  building  floors 
to  th^  roof  trustee,  with  t'*o  T-iro  branch  circuits  to 
tho  outlets*    Switches  were  placed  in  the  rif-er*  ana 
the  oircuite  w^r^  fused  -here  connected  to  the  risers. 
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The  lose  was  balanced  on  each  riser,      ire  was  double, 
braided,  weatherproof ,  supported  on  porcelain  cloati 
and  el**n  insulstora  with  bracket*.     The  .firing;  complete, 
without  la&p*  or  reflectors,  for  the  eight  buildings  of 
the   ain  Croup  and  i  aohinery  Kail,  cost  about    <  par  out* 
let,  end  the  special  reflectors  for  the  general  illuisina- 
tion  unite  cost  -3.15  r  ieh« 

To  supply  current  to  the  general  and  decorative 
li^htin^  risers  of  the  buildings  of  the    sin  Group, 
and  to  exhibitors  for  lit/htin£  and  power  up  to  5  h.P, 
capacity,  a  syctoui  of  trains  ^as  installed  under  the 
floors*      Tr*eso  stains  wore  «'©&ther?roof  s?ire,  fed  fro;u 
t'ue  concrete  transformer  vaults  of  the  buildings,  as 
else <r hero  referred  to,  and  were  run  under  the  building 
floor  on  wooden  supports  ^ith  porcelain  cleats*  ains 
»ere  5- phase ,  4  ^iro,  *ith  200  voltr*  between  ;rires  and 
115  volts  between  each  v/ire  and  tr.n  neutral,  and  varied 
in  else  froo  H  to  &Q*     They  were  so  distributed  through- 
out the  building  that  all  exhibitors  were  reached  without 
excessive  length  of  service. 

To  supply  the  projectors  on  the  roof*,  direct 
current  fecdore  *©re  similarly  located  under  th«  building 
flooru,  there  being  four  risers  for  e'aeh  building.  thee* 
feeders  were  three  *iro  tfith  250  volts  between  outside 
*ireB  and  125  volts  to  the  neutral,  and  were  supplied 
from  ujo  tor-  genera  tors  in  the    allocs  of  Liberal  Arts  and 
^anufaotures,  as  heretofore  described.      The       C.  con- 
duction was  similar  to  that  «otad  for  A,  C.  nains,  and 
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the  iisoe  varied  from  u&  to  500,000  circular  rdllti*  In 
the  Palneee  of  I  anuf noturere,  i,ineo  and  Varied  Industrie?* 
the  exhibitors  were  furninhed  with  direct  current  service 
from  theee  feeders  wl^en  the  alternating  current  ^orvleo 
did  not  m«?et  their  requireDcmt  e ,  and  A,  G«  whs  supplied 
thee  a«  noted  above.    The  A,  fl,  lighting  Kaina  and  the 
2,  C,  projector  feeders  of  the  Vain  Croup  were  installed 
fit  r  total  contract  cost  of  £12,650.     Vhe  A%  C.  feeders 
to  tupply  exhibitors  power  were  run  ^here  KeceD^ary  and 
lnetalled  oy  day  lnbor  -it  an  additional  cost* 

Cutlets  for  thy  Illumination  of  tne  Courts  «?ero 
fed  frcsa  conveniently  located  panel  boards  within  the 
buildings*     iheee  were  supplied  f rears  3-pha.se  4~*ire 
feeders  from  the  trannforo^r  vault  a.    Outlets  at  a  con- 
siderable distance,  froia  the  panel  boards  were  reached 
by  3-phaee,  4-wire  aub-feedtrs  with  two  branched  circuits 
vhieh  were  fused  to  the  sub* feeder*    Tn&  outlets  of  the 
fountains  in  the  Court  of  the  tfnivere©  were  fed  fro?i 
trantifomere  placed  in  tha  base  of  the  luminous  shafts* 

?ith  regard  to  the  Palace  of  Machinery,  the 
500  watt  unite  for  the  general  illumination  were  placed 
in  foe  center  of  the  high  bays,  50  feet  on  centers,  and 
*vun£  95  feCt  fraiu  the  floor.    The  transverse  buys  *»cre 
lighted  with  groups  of  tv/o  500  watt  units  spaced  75  feet 
on  center??.    The  3-phase  4-wire  mains  for  the  distribution 
of  current  for  li^htin^;,  and  the  three  .'ire  2«  C.  ^ire* 
fere  earriei  on  the  longitudinal  bracing  trusses  between 
Interior  columns,      3~phase,  3~**ire  trolley  esaine  for 
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iupplying  230  volt  current  to  trie  traveling  cranes, 
wore  use!  to  distribute  power  to  exhibitor*  having 
siotors  groator  than  5 

Festival  Hall,  for  a  tine,  had  a  special  elcc- 
trioal  installation  to  care  for  an  unueu^l  illuminating 
tchemo  in  a  pit  beneath  the  center  of  the  auditorium 
Twelve  1Q"  projectors  were  installed  and  frou  those 
light  beaiae-  were  directed  upward  through  a  diffusing 
disk  4  feet  in  diameter*     Ihie  diffuecr  consisting  of 
heavy  glase,  sand  blasted  on  the  side  next  to  the  search 
lights ,  distribute'!  the  li  ht  ovt>r  the  dosed  ceiling 
frjKs  which  it  was  reflected,  giving  a  uniform  intensity 
of  illumination  throughout  the  auditorium.    This  light- 
ing wo.*  reinforced  by  light  fron  lighting  fixtures  over 
the  balconiee.    *he  stage  was  provided  vith  a  complete 
e^uip::ent  of  footlights  and  stage  projectors.  The 
interior  ^inlaws  ^en  illuminated  as  in  the  Exhibit 
Palaces  and  relief  lighting  vas  provide!  for  the  exter- 
ior architectural  featuree  of  the  building.    Uo  unusual 
features  in  connection  ^ith  tii    wiring  ore  to  be  noted* 
It  should  be  stated  that  the  searchlight  installation 
vat  abandoned  later  to  accomodate  the  remodeling  of 
festival  Kail. 

Similar  aseehanical  apparatus  wae  provided  for 
Illuminating  the  glass  dor.e  of  the    alace  of  horticulture 
froa  the  inside.      A  number  of  color  and  light  of/ set?  sere 
obtained  by  Concentrating  the  bseas  of  twelve  30- inch 
Projectors  through  revolving  lenoea,  color  screens  and  a 
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§eotor  dice.    Sight  color  screens  and  twenty  lenses 
vera  used,  with  a  variable  speed  coir,  by  which  taany 
qonbln* tions  of  shapes  and  colors  were  obtained*  The 
areas  East  of  the  dome  portion  were  llluftlnated  by 
tiuoolally  decifjnod  •tuff  fixtures*    The  rer>r,  or  ^ofetem 
p.irt  of  the  building  was  lighted  *ith  clear  tfasda  .is&ps 
■uapended  at  the  level  of  the  *indows,  to  ^ivs  decorative 
as  well  as  general  illumination  •  about  «  watt  per  square 
foot*    To  distribute  light  and  power  to  the  echini  tore 
of  t;»ia  root  ion  of  tno  building  t  which  ^n,3  devoted  to 
economic  horticulture,  3- phase  fv>ur  *rirc  renins  were 
installed  overhead  on  cither  side  of  the  central  b?.y* 
ether  than  the  special  apparatus  useu  under  th  o  dorae  of 
thir  building,  no  mechanical  or  electrical  effects  of 
note  wore  installed* 

As  referred  to  in  anothrr  chapter,  the  galler- 
ies of  the  jpalaco  of  Pine  Art«  were  illurainated  by  CO 
vatt  ;.a.;.da  lamp?  in  ancle  reflector?,  spaced  1  foot  on 
centers  above  and  .around  the  edge  of  the  skylights,  which 
vcro  glazed  vith  ".".osb"  glass*    Thin  arrangement  cave  a 
uniform  intensity  of  about  4  foot  candles  on  the  picture 
hanging  apace*-     here  th      alie>  and  pictures  were  light 
in  color,  40  watt  Lamps  *fere  used  *ith  satisfactory 
results.    For  patrol  and  janitor  lighting,  lamps  vers 
■upported  above  the  center  of  each  skylight,  requiring 
about  2/10  of  a  watt  par  square  foot  for  sufficient 
illumination, 
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Tho  curved  colonnade  in  front  of  the  bulletins 
w%t  illuminated  by  150  watt  lassda  lamp*  located  in  tho 
loffit  of  the  innor  cornice  of  the  colonnade  and  spaced 
3  feet  on  centcra,  which  provided  most  attractive 
illumination  for  the  foliage  and  sculpture  within  the 
eabr&aure* 

With  regard  to  the  California  Building,  the 
illumination  of  tho  Administrative  and  Social  Divieione 
wa*  obtained  from  special  fixtures  designed  to  harmonise 
with  the  interior  decorations  of  fl^ch  roo.n.  These 
fixtures  vere  lar^oly  of  kieaion  style  ani  ^ere  n&nufac* 
tured  in  tho  Exposition  staff  2jj.op«    Cm  mental  lanterns 
were  uced  to  illuminate  tne  forecourt,  and  relief  light- 
ing was  provided  in  the  t owe re  where  heavy  ehedo«s  would 
be  cart.    The  Display  3  ivision  of  the  building  was  pro- 
tided  with  illumination  for  janitor  and  patrol  service 
from  250  watt  Var,du  laraps  equipped    it;,  i.olophane 
^Olior  A.I,  -  250  reflector* •     Shffft*  units  were  located 
ovor  the  aisles,  46  feot  on  centero  and  hung  30  feet 
from  the  floor.     A  eyeten  of  3- phase  four  .vire  jaaine  were 
available  for  distribution  for  light  an  i  power  to  exhib- 
itors in  the  display  Xjivieion,     fhese  n&lns  wore  located 
overhead  on  tho  bracing  trusses  and  vere  re^ohed  by 
service  run  in  conduit  on  the  columns.    Current  of  the 
mwb  churaotsr  as  in  other  exhibit  buildings  #ae  supplied 
to  exhibitors*. 
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£as  Distribution 

High  pressure  gas  tit  a  minijaui  pressure  of 
40  pounds  per  square  inch  was  distributed  throughout  the 
exposition  Grounds  for  the  purpose  of  rendering  ^as 
■ervica  for  li&ht  and  fuel  to  all  Exposition  palaces 
a.M'1  t.io  iiuildinge  of  participants* 

Cas  was  furnished  by  the  i acif ic  Gas  \  hluctric 
Company  and  in  accordtvnee  rith  their  usual  i&anuf  aeturing 
practice  *aa  ...ade  fvozi  crude  California  petroleum  and  had 
&  heat  value  of  6  C     •r.n.  or  isore  pi;r  cubic  foot,  and  a 
candle  power  in  exceso  of  18.    This  gas  was  exceptionally 
free  frcra  sulphur  ani  other  impurities  and  was  reduced  by 
no  .ins  of  rcculatorp  installed  and  maintained  by  the  Gas 
Company  to  pressures  of  lees  than  40  pounds  in  accordance 
with  the  use  to  which  the  e*e  was  put*    The  lo*  procure 
in  building*  was  froa  4  to  6  inches  of  water  pressure* 

In  accordance  -*ith  the  arrangement e  with  the 
Pacific  Caa  k  hlectric  Company  which  #ere  covered  by 
Contract  !5o*  CO,  this  company  Installed  a  complete 
distribution  system  at  a  co^t  of  ;.  55,000*00  not  includ. 
Ing  a*  tare  nor  Pervico  connection*    U nder  this  contract 
the  C»\»  Company  supplied  gas  to  the  Exposition  at  75/ 
?-r  thousand  cable  feet,  which  price  include!  the  use  of 
tha  distribution  system,  raster*,  regulator-  and  control- 
ling devices  for  the  purpose  of  conveying,  regulating 
**d  Re&suring  the  gas  used  by  the  .position  or  sold 
'°y  it  to  its  participants* 
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Cas  was  furnished  froia  a  1G"  hi{;n  pressure 
laaln  extending  fron  i'otrero  Tan  £orka9  located  n^ar 
bt^tion  *A*.  to  the  Kxponition  Grounds* 

The  distribution  eyotea  within  the  grounds 
consisted  minly  of  an  &•  continuous  loop  iround  the 
Jiain  Croup;    attending  from  this  was  s  4"  loop  surround* 
lng  tho  /jaunouunt  Coicoe clone  and  a  2"  loop  along  tho 
*iarina»    There  -.as  used  in  all  approximately  100f000 
fect  of  pipo;    8"  and  4"  outside  diameter  steel  tubing, 

3*  and  2"  inside  dittmtor  standard  wrought  iron 
pipo        wed*    This  installation  and  all  the  service 
conneetlono  wore  connected  throughout  with  srelded  joints 
by  tisane  of  the  oxy-ac  >tyl  ;no  process.      c^s  m%$  delivered 
to  the  Exposition  Palaces  through  a  3"  service  connection 
vliero  a  district  governor  was  installed  to  reduce  the 
pr^osuro  to  that  desired* 

Independently  of  the  operation*  of  ths  can 
Conpony,  the  hxposition  installed  loops  of  4*  pipe  undsr 
the  floors  of  tho  rain  Group,  and  in  the  SSachine'iy  Build* 

an  overhead  gridiron  of       and  €M  pipes,  and  overhead 
in  the  Horticulture  Building  a  4"  loop,    this  pipe  »ae 
all  Standard  Merchant  I  cro-/  Pipa*    '-'rom  this  pipi«s  *as 
taken  the  service  connection--  for  the  varioue  exhibits 
by  cieana  of  saddle  and  drilled  connect  ions  • 

In  the  States  and  Foreign  cite*  and  in  the 
Concoaaiona  district,  e  c  »  consumer  »as  served    ith  gas 
through  a  service  connection  to  the  street  feains  and  an 
Individual  pressure  regulator.    Aa  elsewhere  eiecUoned. 
tho  street lifihilng  of  the     lutes  and  foreign  auction 
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weti  by  weans  of  hieh  pressure  gas  aros*    About  £10 
•ingl©  liijht  standards  constituted  the  installation  of 
thia  character,  although  there  -wore  about  50  addition! 
high  pree&ure  ens  area  installed  on  the  top  of  kionks. 
which  wore  lootted  hero  and  t'iere  around  the    ain  Group* 
Staan  of  these  lamps  had  a  regulator  for  reducing  the  nigh 
pre*-ure  to  an  intermediate  pressure  of  about  3  pounds 
which  if&8  the  service  pressure  at  which  these  lamps 
operated.    The  high  pro enure  gas  la-ipa  used  woro  of  the 
typo  infrequently  used  in  America  but  extensively  used 
in  Europe,  and  burning  with  a  pressure  of  2i  pounds  to 
3i  pounds  applied  directly  to  a  mantle*  there  was  insured 
the  grontcot  lighting  efficiency* 

In  tne  "one"  the  Exposition  installed  14^  lot? 
pressure  £as  atre.t  lamps  on  72  turned  wooden  :*>ost!*  vith 
«taff  decorations*     these  poles  were  located  en  both  sides 
of  tiio  street  and  were  fed  with  high  jresaure  cas;  a 
local  regulator  to  produce  a  pressure  equivalent  to  6" 
of  "s&tor  was  provided  at  the  baea  of  each  pole* 

luus  was  fill  of  the  etre«t  lighting  for  e&er- 
l'«"oy  purposes  by  means  of  t;as  htcs.      This  provided 
o»?oi)tially  a  sccon  i^ry  lighting  system  throughout  the 
entire  ground*,.    The  concessionaires  had  ao-  a  spectacular 
future,  in  addition  to  this  an  aoundanee  of  light  on 
the  facades  of  their  conceptions* 

Gas  sold  to  the  reposition  Company  vas  measured 
tnrough  two  rhoiaas  eleotrio  gae  isetere*      One  of  these  *a» 
boated  at  the  Junction  of  the  16"  »ain  with  the  siain  6" 
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loop  near  the  western  er.d  of  tho  Conoeo^ione  «>lstriot« 
%n4  the  other  was  located  about  100  yards  farther  caet 
waero  the  4*  concessions  lo?p  tapped  into  trie  16"  wain. 
Th«»c  neters  depond  for  their  oper&tiorr  upon  the  principle 
of  heating  tno  total  volume  of  £&a  electrically  through 
t  fixed  ran^e  of  temperature  <-*s  the  gas  flo#s  through  a 
ohaiiber*    The  quantity  of  «lectric  energy  to  produce  the 
riae  in  teiuyerv-ture  ie  measured  by  watt  uietsr  cilibr&ted 
In  tor^p  of  cubic  feet  of  ^ae  flowing*    the  temperature 
eho/nbora  through  which  tu*  £as  flowed  were  located  in 
c*et  iron  housings  to  which  the  gaa  Liain  connected* These 
houein£9  wore  located  in  x&nholes  in  the  str«ot«  Tae 
electrical  heating  resistances  were  connected  through 
cables  to  the  ;-.-ain  measuring  panels  located  soee  200  fe^t 
distant  on  the  renr  service  road  of  the  concessions* 

Cae  service  to  participants  was  run  by  the  Gas 
Company  fur  the  account  of  the  8xpositiong  which  :>sid 
the  co*»ta  thereof,  the    iartiolpant  in  turn  paying  the 
^position  tnerefor.,  in  accordance  -it.,  the  charges  as 
provided  in  t:;e  Ttulcs  and  Regulations,    das  was  supplied 
to  oonauaero  at  «1«00  t:>  600  yer  thousand  cubic  feet 
on  a  eliding  soale,  depending  upon  Vtv  consumption  in 
&ny  riven  month.    The  lowest  rats  was  not  given  except 
for  fi  consumption  in  excess  oi  300,000  cubic  feet  per 
nonth, 

During  th«  three  wee &s  preceding  the  opening 
day  the  totiil  ^hb  consumption  was  0,405,800  cu.ft.or  an 
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average       about  1,820,000  <nu  ft.  por  veek.    After  thJ 
oponing  day  the  conuunption  per  seeic  for  seven  oonsoou- 
tive  weeks  follotfin.^  *as  2,969,100;  2,993,200;  2,^75,900; 
2,325,800;  2,372,200;  1,710,600  and  4,234.400  cubic  foot. 
j?or  eix  coneccutivo  week©  after  this  t*»c  consumption  was 
from  3,000,000  to  3,300,000  cubic  feet  per  sraek*  Thin 
was  the  total  conntoed  by  the  v.xposition  and  ite  partici- 
p&nte  for  lic:htin^;,  heating  and  cooking  during  the  periods 
named* 

liPJl^ ifVx  and  V en t i  1ft t  i nf, ,  •  •  flu i  o.iien t » 

0*inc;  to  the  peculiar  nature  of  the  exposition, 
heating  pl.ontn  wore  not  iniit^lled  cxooot  in  buildinge  or 
in  portion*  of  builiings  which  *crc*  to  be  oeoupiaj  aa 
offices  or  for  r*ooio.l  purpoeopo    The  exceptions  wer^i, 
^eetivfil  Hall,  ?ulace  of  .iorticulturt ,  i-rsae  Building, 
Cervico  iJuildirii;,  that  part  of  the  California  iiuildlng 
devoted  to  Administrative  and  Mocial  :>urpo3©r,  and  the 
offices  in  the  Exhibit  i  alaot?*  and  the  Auditorium  nt  the 
Civio  Cuntcr,    Conur  \lly  th*  arrafigesianta  tnade  *~>ro  such 
a<5  tould  er-able  the  toreyertiture  to  be  raised  aaout  35 
4<\;ret;s  daring;  the  winter  raonths, 

festival  Hall  waa  heated  to  inerene*  the  comfort 
of  t:,«  audlancea  a^d  to  provide  suitable  tesapan  tore 
conditions  for  the  lar^e  oipe  crKn.i  which  it  contained. 

provide  sufficient  flexibility  to  meet  the  coditicne 
of  v^ryln^  niaoa  nf  a  udiences  in  frequent  performance  a, 
together  with  the  neccanity  jf  r^intainir^  an  even  temper. 
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eture,  a  sy»te:a  embracing  gas  firod  hot  air  furnaces 
and  forced  circulation  «au  installed*    Vhis  type  of 
installation  vrao  installed  in  order  to  ©ay  ;  the  greater 
first  coot  of  a  stear-t  plant;    for  while  gas  at  75/  par 
thousand  cubic  feet  is  an  expensive  fuel,  the  fuel  charges 
for  Ihfi  whole  period  ol  the  Exposition  will  bo  more  than 
off sot  by  the  flavin,;;  in  installation. 

The  heat  or  and  supply  fsms  were  located  in  tv?o 
raoine,  one  on  eonh  wide  of  the  main  auditorium*     elaotx  fan 
room  contained  two  tttcel  pl&to  fans,  each  having  a 
capaoity  of  1500  cubic  feat  per  minuta,  and  four  hot  air 
furnaocn,  each  capable  of  burning  £>5Q  cubic  feet  of  gas 
y*r  hour.      The  arrangement  wasa  such  th».i  one  fan  served 
two  heaters  and  it  delivered  sir  t):rcu£h  registers  1oc?a- 
tod  in  the  columns  around  t'i*  uain  entrance,  >*i*ilo  the 
other  fan  discharged  into  3.  plenum  chamber  beneath  the 
riieod  eido  *eatat  openings  ueiuc;  provided  there  in  the 
ris-iro  for  the  discharge  of  the  oir  into  trie  auditorium* 
Air  was  removed  frost  the  auditorium  by  two  sulti-blade 
txhaust  fans  located  beneath  and  on  each  si  Jo  of  the 
•tags.    The co  fans  had  a  eonblned  capacity  of  S200  cubic 
ffcst  oer   tinute,  and  were  all  belt  driven  by  direct 
current  motors,  equipped  with  armature  control* 

In  the  California  Building  Urn  Administration 
quarters  were  heated  by  8700  square  feet  of  direct  radio* 
tion  vfith  v&euura  returns.    :.t  •      for  the  heating  ey  stats  an 
for  the  hot  water  supply  and  Jcitchen  squi^Hs  t  '.*an  sup- 
Plied  by  two  oil  fired  cast  iron  boilers  operated  at  a 
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preoture  of  5  poundo*    Ventilation  for  the  boiler  room 
v&t  secured  by  tv»o  CO- inch  di«*c  fans  located  in  the  attic 
ipaoe* 

To  provide  the  necoot^r/  heat  in  the  doacd 
portion  of  tho  i.orticul  turs  i building t  which  waa  essen- 
tially a  large  conservatory t  a  not  water  cyetc^.  with 
forced  circulation  was  inetrilled  And  supplied  with  hot 
water  froci  a  Kodel  plant  loc;.it;,'d  about  90  fc^t  eoutn  of 
the  tiain  building*    Two  oil  fired  caet  iron  boilero, 
oquipped  with  vertical  rotary  burners  were  installed* 
C*in&  to  the  architectural  requirements  in  the  neighbor- 
hood, it  vrnp  impossible  to  penal t  a  stack  of  any  height, 
but  notwithstanding  this.  Ruokolasfj  combustion  was  eooured, 
even  though  the  stack  height  was  only  32  feet*      Two  4- 
inoh  centrifugal  pu-.po,  operating  against  a  head  of 
40  fact  and  direct  eonneoted  to      7rf  K*P»induetion  zaotors 
wore  installed  to  provide  forced  circulation*  Recording 
the rrjoEio tore  and  a  flow  meter  enabled  accurate  recorie 
to  be  kopt  of  t/»e  quantities  of  heat  delivered  ey  the 
Plant,  and  under  full  load  conditions  t      water  left  the 
boiler*  at  220  degrees  Fahrenheit  and  returned  at  12.< 
tecreB*  Fahrenheit*    Under  tae  dome, radiators  of  the 
cist  iron  ty<>o  were  used  instead  of  the  ordinary  pipe 
ooils  and  the  raeultc  were  eminently  eatief actery*  !?her- 
nostatio  control  was  need  in  several  oi  the  rooais  for 
Populating  the;  temperature  of  the  ponds*     l  orcci  circu- 
lation Ciade  possible  a  material  saving  i-n  the  eise  of  tae 
a*iina  and  the  quantity  of  radiation  required. 
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Ulnor  heating  installations  sqtq  provided  in 
various  buildln^y.     The  '  crvice  imildin*;  mhq  heated  by 
direot  stoan  radiation  *ith  a  single  pipe  system,  supplied 
froa  a  cast  iron  boiler.      Tor  boating  trie  Press  building 
the  Meetor  fysteti  *as  adopted,  which  burns         in  conncc* 
Uon  with  enst  iron  radiator  elements,  the  products  of 
conbustion  feeing  removed  by  ?-.oans  of  a  fan  located  in 
the  basement,     rhe  offices  in  the  exhibit  /al^ces  and 
detached  build jn^n,  ana  many  of  tnc  participants1  pavil- 
ions vera  heated  by  £ae  etovsa  of  tie  radiant  type*  • 
fluee  being  oroviaod  to  c^rry  away  the  products  of  eoia- 
buotion, 

^herons  the  ^position  Auditorium  was  a  pertaan*. 
ent  four  story  fireproof  building,  a  raodern  heating  an: 
ventilating  ey«  ten  was  installed.      The  r;ain  auditorium 
to  this  building  ie  octagonal  in  shape,  137*6"  by  20Gr6* 
in  ylnn  with  an  aran  of  34,772  square  feet  occupying  the 
center  of  the  building  to  iti  full  height,     rhis  is 
flanked  by  two  oanquot  rooise  501  x  136' 6*  on  the  ground 
floor  and  there  *ere  numerous  convention  halls  and 
offices  on  oth  r  floor?  as  elsewhere  noted.    A  complete 
aeating  and  ventilating  system  was  designed  by  Stunt er 

Hud  eon,  Consulting  nginters  to  the  Consulting  rchi* 
tecto  of  the  City,  and  it  was  installed  by  the  division 
of  *orks  under  a  separate  contract. 

On  account  of  using  the  Auditorium  floor  for 
danooe  and  other  functions,  there  w^b  adopted  a  heating 
and  ventilating  scheme  which  would  permit  the  floor  to 
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be  free  of  obstructions*    A  double  fan  system  was  instal- 
led, freeh  air  boin&  forced  through  openings  in  the 
lalcony  risers  end  through  grilles  alon^  the  face  of  the 
balcony.    Ihe  ^rilloo  referred  to  are  eup^lisd  froa 
eapurato  ductn,  whereae  tlx©  openings  in  tiit?  risers  are 
•upnlied  frota  a  planum  space  beneath  the  balcony  se:-ts* 
l.xhauct  fans  are  provided  to  remove  ths  air  through  largo 
grilles  plaood  alon^  the-  3 id emails  beneath  the  balcony, 
and  through  smaller  crillen  placed  above  the  balcony  and 
J«ot  belo  •  the  base  of  the  Auditorium  dorse. 

For  eup?lyinr,  freeh  air  two  fans  wore  installed 
in  the  basement,  each  having  a  capacity  of  145,000  cubic 
feet  of  air  per  minute*    Two  aain  exhaust  fans  capable 
of  exhausting  70.000  cubic  font  per  dinuto  were  loo -ted 
in  tho  attic,  and  t*o  for  exhausting  75,000  cubic  feet 
per  nlnuto  in  tho  baaesaent.      Mso  suitable  supply  and 
exhaust  fane  were  installed  in  the  bjaaeaent  of  the  ban- 
quet rooms,  and  the  air  fron  the  toilet  rooas  and  kitchens 
ie  exhausted  by  fans  having  a  total  rating  of  29,000  cubic 
feet  per  nlnute*    rreeh  air  is  supplied  to  the  corridors 
on  the  first  floor,  but  direct  radiation  is  used  for  the 
ttpper  corridors,  convention  hallo  and  offices*    The  fans, 
of  which  there  are  in,  and  the  vacuum  pusips  arc  all  belt 
driven  by  no  tors  aggregating  soma  2S0  Heating  coils 

"*re  uaed  in  connection  with  the  various  fresh  air  supply 
fins  and  provision  has  bcon  left  f^r  air  washers  (which 
*ere  shown  on  the  original  plans,  but  not  installed),  if 
the co  are  over  found  to  be  necessary* 
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Xt  waa  the  intention  to  obtain  etacua  for  this 
gyeteia  from  tho  Civic  Center  plant  to  bo  built  by  tho 
City  of  San  Francisco;    but  inaarauoh  as  tnis  was  not  to 
fee  completed  at  tao  tirao  the  Exposition  wished  to  oocupy 
the  Auditorium^  it  was  necessary  for  it  to  erect  &  tsc- 
porery  boiler  plant  nearby,  and  from  this  plant  steam 
was  obtained* 

.Telephone  By e tern* 

In  tha  determination  of  the  nanber  of  sub- 
scribers1 lines  necessary,  each  of  four  sections  of  the 
Grounds  and  oach  lar£9  exhibit  building  was  considered 
separately*    Tho  area,  t/*e  number  of  buildings  and  their 
use  in  the  proposed  distribution  districts  were  carefully 
studied  to  arrive  o.t  the  number  of  subscribers*    A  system 
of  1,000  linos  and  a  switchboard  of  fifteen  positions 
fat  deemed  sufficient  to  give  adequate  service  as  well  as 
to  provide  for  the  inter- exposition  business  of  the 
^position  Company,  although  Just  before  the  Exposition 
opened  it  was  found  necessary  to  increase  the  switch- 
board to  eighteen  positions  on  account  of  the  increase  of 
business,  there  being  over  1500  stations  connected  to  the 
system  at  this  time,     it  was  also  found  necessary  to 
install  several  Private  -ranch  exchange  Switchboarda  in 
tbe  various  large  departments  to  handle  tha  Exposition 
business.    These  v/ere  connected  to  tna  siain  switchboard 
vaero  all  the  incoming  calls  to  the  Exposition  were 
received.    £h©y  wore  alBO  equipped  with  direct  trunk 
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line*  to  the  Pacific  Telephone  A  Telegraph  Company 
exchange  to  handle  the  outgoing  business* 

A  large  cable  was  run  to  thn  center  of  eaoh 
taction  of  the  grounds  and  through  a  cross  connection 
box,  feeder  cables  branched  off  to  other   'ointa.  In 
the  exhibit  ialacoa,  twiptcd  pairs i  wires  were  supported 
in  rings  run  alonc  -  tfte  truesoe  or  under  tne  floors.  In 
the  l  tate  and  Foreign  buiHin^  section  h  large  cable  was 
run  into  eevoral  of  the  larger  buildings  and  feeder 
cabloe  froia  these  sufficed  for  other  points*  leather- 
proof  rfiroe  in  conduits  wer«  run  to  buildings  -smero  the 
Bt'itione  were  isolated.     In  the  Concessions    isftrict  all 
buildings  vers  connected  from  the  rear*     rue  entire 
underground  plant  comprised  47,700  feet  of  caole,  involv- 
ing 9,<74,800  feet  of  *iro,  4,300  cable  feet  of  ?;aieh 
w-ie  <00  pair  cable*    The  overhead  system  required 
1, IOC, 000  linear  f-;et  of  duplex  sfire*  . 

individual  measured  rate  eervice  prevailed  as 
regard?!  the  charges  f  ,r  the  phon«s,  including  the  o^ea 
of  restaurant*  and  concessions,  where  coin  collectors 
were  used.  Three  cables,  one  400  pair,  one  150  pair  and 
one  100  pair,  connected  the  system  with  one  of  the  ex- 
Changs  0f  the  local  company  ir.  nan  ■ franc iaco  to  handle 
tile  incowin^  and  outgoing  city  calls*    *  special  compos- 
ite cable,  provided  facilities  for  long  distance  ser- 
yioy*      All  ntatioiia  handled  local  or  lone  distance  calls* 

For  the  convenience  of  the  public  airf  those 
exhibitors  who  did  not  have  service  in  their  exhibits, 
fifteen  attended  psy-sUtionS  »ere  installed,  tnsss 
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wore  looatod  one  in  each  large  exhibit  palace,  and 
three  alon*:  the  Zone*    in  addition  to  the  attondcd 
:>ay»stfttione,  53  non-attended  stations  ?rere  installed 
fct  various  points  alone  the   '-one,  at  the  entrance  c^tcs 
and  around  the  grounds* 

Cuch,  in  brief,  van  th<5  provision taads  for 
telephone  service*    Tho  instillation  of  the  switchboards, 
described,  exoept  the  wire*  i»a«>  r.ade  by  tho  Pacific 
Telephone  &  Telegraph  Company  under  contract    o.  27?, 
which  *a9  entered  into  by  the  Kxposition  to  cover  the 
•ituation,  fhie  contract  stipulated  that  the  Telephon*} 
Conpany  was  to  install  all  telephone  equipment  exclusive 
of  tho  distributing  plant  throughout  the  grounds,  whidh.. 
vas  doc..;od  necos^ary  and  to  con  act  the  telephone  ?syste  - 
•o  installed  in  the  grounds  '.ith  the  Telephone  Company's 
£eosral  system  by  ae  caany  trun'c  linos  aa  •were  found 
neoesrary  from  time  to  tisse  to  car©  for  the  telephone 
traffic  of-t<-^  Exposition  and  its  participants* 

The  consideration  to  the  telephone  Company  ^as 
bused  on  a  rental  for  nmin.  switchboards  and  instruments, 
•ic.*rcciation  caar&e  for  equipsjsat,  cost  of  installation 
an-i  removal  of  equip  sent  and      charge  for  loeai  Si»iteha8 
••  ade  in  any  ^Xvcn  month  on  the  fcasis  of  t  <  rslfphoho 
Co- .p.viy«e  sliding  seals  of  switching  at  prevailing 
•ehedul*  r  tee.      The  value  of  the  installation  taads  by 
the  Telephone  tJo;ipany  was  in  round  nurabers,    58,000. 00. 
the  con  of  installation  thereof-,  *as  in  round  numbara. 
^0,<J00.00;  depreciation  under  the  um>  of  the  contract', 
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taay  be  taken  aa  *-59200.009  ani  it  may  bo   issuned  thit 
ths  removal  chargos  •sill  us  029XOO*OG. 

All  wor'&  of  furniahing  and  installing  the  tcX* 
•phone  linoo,  both  overhead  and  underground  along  with 
the  inut allation  of  the  Bcnrioe  runt*  an;  tie  telephone 
instrument*  for  eubecriosrB  was  done  by  the  imposition 
iJonpany'a  forces.    7h<?  cost  of    ork  sraa  aa  follovs: 

Underground  and  overhead  distributing  plant 
(not  including  service  runa      i  subscribe rsf  instruments) 
y 17, 270* 95. 

Jnets-Xlin;*  oervioo  ran?;  and  subscribers' 
instruments,  £12,266.00  or    7.70  per  station  for  X8S5 
■tat lone, 

I'.cnt&la  paid  the  Pacific  Telephone  and  Tele, 
graph  Company  for  various  parta  of  the  cqtiipsent  for  the 
Exposition  period  (not  including  switching  or  long  dis- 
tance eh&rgee)  will       as  f  >XXo  .o: 

For  iain  Switchboard   3X160*00 

"    trunk  Linos  to    a  in  «witehboar<S  X40O.OG 

"    r       •  Switchboard  •   X500.00 

*  trunk  Line?  to        .  ..  Lwitchboard   950.05 

*  Attended  iJay  Stations    1355.00 

*  kiccellongou*  equij^aent  at  various 

station*   •   600.00 

*  l5;)b  Stations  working  in  grounds  •i-JSS25&Pj2 

1567^.00 

The  co3t  of  maintaining  the  pXant  *ilX  be 
about  ao9OGG.oc. 

The  estimated  cent  of  operators  for  operating 
various  parta  of  the  eyeteQ  during  the  Exposition  period 
la  as  follow*: 

-  265  • 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Division  of  Work* 

1  Chief  Operator   CB50.00 

1  Assistant  Cni«f  Operator  780.00 

3  Lupervieors   1600*00 

41  Operators  (iain  ;:on.r-i)  ...20210.00 

29  fey  fctntion  <  pc-r^tora  «  •  14500.00 

20  Ptf«X. Ope raters   >  1,0860.00 

Total  $49380.00 

In  Bocorci^noo  with  the  schedule  adopted,  the 

ixpositiou  rendered  telephone  etrrvice  to  ite  participants 

on  the  basis  of  a  fixed  charge  covering  the  installation, 

aaintenanoe  end  die; antlin^..  of  tii*:-  telephone  eqaipfsefit 

and  a  s**i  toning  charge  on  a  sliding  t^cale  running  frcsa 

to  5/  e^-ch.    (See  Rules  and    ovulations  on  Telephone 

-arvioe  ol8«n/;iere)  • 

Telephone  traffic  ix&    di&tely  preceding,  and 

after  the  opening  of  t:.«  Exposition  to    area  31st  is 

indicated  by  the  noco  ::panyin;;  ohsrts. 

LJkSJ^  fi^nd.  c oEipree eg  1  Air • 

Although  the  liulee  and  Regulation*  provide-i  for 
a  Bup^ly  of  ctc'Oia  and  conipresyed  air,  owing  t:>  the  fact 
that  no  detaando  vor;  .:ade  for  this  service,  the  Sxpesi* 
tion  made  only  nominal  previa  ion.    In  the  fe-?  eases  that 
ooiapresaed  six*  was  necessary,  the  exhibitors  installed 
thoir  o^m  compressors  *n<3  operated  tneia  electrically. 

to  eteaa,  the  ".xpoBitJon  installed  a  250  exhibi- 
ted boiler  in  the  Machinery  ^uildin^,  from  v-ica  stca.) 
for  prirao  movers  v/as  to  be  supplied  but  owing  t  :•  ta  fact 
that  there  was  no  demand  fur  eteae;  this  boiler  ass  not 
operated, 
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and 

i  jgocllaneoun  I echan leal   :f f o c te • 

Throughout  the  grounds  the re  w«r©  numerous 
pumping  equipments  for  fountains,  drainage  sumps,  sewer 
iuapa  an.i  e^lt  water  supply ,  that  at  *  firry  ;  lip  and 
circulating  piirtpe  in  connection  witu  pools.    In  general*, 
in  order  to  incrouse  the  salvage  anJ  to  permit  ti»e  uee 
of  loacod  motors,  belt  driven  centrifugal  punpR  >?ere 
adopted  throughout*      Certain  neoh'.nic*  i  ilevioes  for  the 
production  of  ete&n  effects  «  ae,  for  instance,  the 
etc-ijn  Jcta  ueod  in  connection  with  tas  aeihtili&tor  and 
in  the  Court  of  Abundance;    and  various         effeote  i/ore 
produced  in  the  Court  of  Abundance* 

Two  fountains  in  the  South  Gardens,  one  at 
the  east  eile  and  one  at  the  wast  side,  were  ©quipped 
with  5*  centrifugal  ptt«$pe,  one  'iriven  by  a  36   UiV,  sad 
tbfi  other  by  a  30  K«£«  cotor*     lacn  :>u»:3p  discharged 
itarough  seven  outlet?,,  650  jjallon^  :»er  minute  under  a 
pressure  of  £5'.      Chess  purtps  were  located  in  the  body 
of  tho  fount-line  and  too*:  th«ir  section  from  the  sur- 
rounding pool. 

Midway  between  these  two  fountain?  cn  the  main 
*xi»  of  the  Exposition  •/  -3  located  t-.o  fountain  of 
-nsr&f,    the  pu^pins  equipment  of  tniss  was  similarly 
•itttatod  within  the  fount*  in  structure  and  consisted  of 
two  0-inoh  single  stage  centrifugal  pusaps  operating 
under  pre s sure o  of  27  and  35af  and  discharged  250  ,  gal- 
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Ions  per  minute  .through  70  outloto  in  one  caco  and  12 
in  the  other.    One  of  theee  was  operated  by  a  100  a.?, 

notor,  and  tho  other  by  a  75  H.J*,  motor. 

i. 

Fountain  effects  in  tue  Court  of  Abundance 
were  produced  with  a  5"  centrifugal  pump  operating  under 
»  punp  pressure  of  20#i  discharging  630  gallons  p&r 
minute.    This       p  was  driven  »ith  a  10  K»'?«  i.otor. 

TMb  court  was  also  featured  with  free  burning 
gat  in  eor^o  23  locations,  2/  of  vhich  wore  in  fixtures 
known  aa  £iae  caldrons,  tnvse  being  located  throughout 
tbe  Court ,  being  of  architectural  design  appropriate 
to  the  character  of  the  Court.    The  main  pipe  feeder 
for  this  work  was  a  2  inch  line  reduced  to  i£  inch  r^ni 
ultimately  to  1^  inch  at  the  various  fixture*.    Cay  at 
approximately  £b  pounds  per  square  inch  w &a  used  in  the 
distribution. 

Another  spectacular  feature  was  the  use  of 
stesua  here  and  there  in  the  court.      There  were,  altogether 
13  •team  outlets,  of  which  eight  were  called  candelabra 
and  four  sterua  caldrons,  and  one  was  a  globe  representing 
ths  earth.    Dry  steam  at  5  to  10  pounds  prei  cure  *as 
generated  by  a  gas  burning  boiler  located  in  the  southwest 
eoreer  of  tho  Lir.ee  Building.    The  candelabra  were  located 
on  the  sides  of  the  Orcao  rower  at  an  elevation  of  a  out 
53  foot  above  tho  ground,  and  the  caldrons  were  located 
•bout  13  feet  above  tie*  ground,  two  on  the  east  *ide  of 
the  water  basin  and  two  on  the  *est,  while  the  {.lobe 

situated  in  and  above  the  pool  constituting  a  portion 
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of  tho  fountain  whioh  featured  the  court.    The  oteiua 
distribution  waB  in  throe  separate  cystoma,  for  the  pur. 
pose  of  cutting  out  either  the  eight  -andelabra  or  tho 
four  caldrons,  or  tn?>  fountain,  ana  o^ch  outlet  wae 
individually  controlled  by  u  steam  valve  located  in  a 
branch  leading  fron  the  steals  min  to  th<   outlet,  and 
•aoh  strain  system,  that  ls»  of  oitn^r  th«  candelabra, 
caldrons,  or  the  fountain,  *ras  controlled  by  a  similar 
valvo  loon ted  in  th e  boiler  roora* 

Tho  distribution  eyst^zn  consisted  of  if  inch 
pipe  run  from  a  2i  inch  steam  he&dar  in  tr*e  ooilt-r  room, 
Tho  cuain  for  the  candelabra  syeteu  vae  run  fron  the 
•tostra  header  in  tbo  boilfr  alon^  t^ft  roof  of  the  cloister, 
about  47  fsftt  above  the  ground,  and  at  that  elevation 
the  distribution  was  horizontal,  in  the  form  of  a  ring 
within  the  ori;nT)  tower,  froru  which  stea&  veas  supplied  to 
the  eicht  candelabra.    From  th*  candelabra  an  inch  return 
pipe  *rao  taken  back  to  tho  boiler  room,  parallel  to  the 
•upply  taain. 

The  1*  inch  supply  oipo  for  the  caldron  s  eteEj 
t/uo  taken  from  the  boiler  room  and  carried  vertically  to 
the  roof  of  the  cloister,  about  47  feet  above  the  ground, 
at  vnich  point  it  was  divided  and  run  in  two  branches  of 
H  inches,  leading  off  in  opposite  directions  and  running 
along  the  roof  of  the  cloister  to  tue  east  *nd  west 
avenues  respectively.      iroa  theae,  separate  branches  of 
1*  inch  pipo  for  each  two  caldrons  was  dropped  through 
the  interior  of  one  of  the  architectural piers  to  points 
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toelo*  the  floor  of  tno  cloister,  and  carried  underground 
to  a  manhole,    A  separate  1*  inch  pipe  vao  ran  <£ir«<ct 
fro*  the  boiler  house  to  supply  the  fountain,    A  steam 
trap  waa  provided  in  each  manhole  and  inoh  branches 
*ero  run  underground  to  e*eh  caldron,    r.teara  pipes  for 
the  caldrons  and  the  fountain  were  terminated  in  a  U 
seal  and  thermos tatic  valve*    The  water  of  condensation 
in  the  to  0-%3ee  diachart;cd  into  tne  sand  within  the  caldron 
pedeGtal,  and  the  discharge  froea  the  etfc&s  traps,  into 
the  nearby  water  basin  belo»  trie  water  line* 

special  outlets  wora  provided  for  the  candel- 
abra and  caldrons,  consisting  of  a  basin  of  sheet  metal 
with  protiBions  for  expansion  and  escape  of  etea-,, 
drainage  of  the  condensation  and  the  installation  of 
cloctric  lights.    ^t,~an  at  the  fountains  was  discharged 
through  a  perforated  pipo  ring  header  curroundin^  the 
cloi.e.    These  r  ere  all  concealed  within  staff  ornamen- 
tation, 

A  vertical  tubular  stean  boiler  of  approximate- 
iy  15  H.i»,  rated  capacity,  complete  with  breeehings  and 
trteinrjs,  with         burner  equipment*  supplied  t;>e  steam 
necees-ry  for  the  systeiu*    A  suitable  riveted  steel  stack 
*M  carried  to  the  roof  and  all  the  necessary  stasia 
•quipwent  was  provided  in  the  boiler  rovs  and  at  the 
caldrons  and  oandulabra  as  required. 

In  tue  Court  of  the  i'our  Seasons  there  were  four 
fountaina  in  the  ^;ea^or>8,  niches  and  a  Ceres  Fountain 
*n  ti,e  .'iorth  Avenue,    Puwp  equipment  for  the  niches  was 

.  27C  m 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Diruion  of  Works 

tituated  at  the  rear  and  underneath  the  fountain  atruo 
turect  which  con»icted  of  a  series  of  overflow  weirs 
in  eaoh  case.     In  all  oases  tne  pump  unite  for  tUe  niche 
fountains  ooi-iprieed  a  5*  centrifugal  pump  a-icl  25  a..J. 
r.otor  whioii  discharged  about  6C>0  £allone  of  water  oer 
ttinuto  through  two  2*  inch  outlets,  tit  pressures  of  frur^ 
20k1  to  40.,-»    I'he  Ceree  Fountain  required  360  gallons  of 
water  per  minute  at  a  puap  pressure  of  lt>.5    and  the 
pumping  equipment  for  it   --  a  located  under  this  floor  on 
the  west  si-Is  of  the  Agriculture  Building.    Th :  plant 
consisted  of  a  A  inch  centrifugal  jnrap  driven  by  a  10 
iUPa  Kotor.    This  fountain  was  a  series  of  12  lions* 
head  outlets  on  the  niies  of  a  sculptured  cylinder, 
through  which  the  water  was  discharged  upon  a  flight  of 
circular  uteps  from  which  it  ultimately  reached  the  pool 
lurrounding  the  fountain  structure* 

The  fountain  in  tne  Court  of  Flowers  was 
operated  by  a  5  inch  Centrifugal  pu;np.    Operating  under 
a  punp  pressure  of  42-    while  discharging  600  gallons 
per  uinute  through  C  outlets.    The  pump  was  driven  fey  a 
<0  h,?,  rcotor. 

In  the  Court  of  the  Universe  several  water 
effects  were  created,    These  consisted  of  two  elaborate 
fountains  *ith  four  minor  rectangular  basins  between 
them,  m,\  a  lon^  rectangular  pool  on  either  side  of  the 
*orth  Avenue.    &*oh  of  tns  rectangular  poole  had  vertical 
no*sle*  through  which  the  water  jetted. 

The  equipment  of  the  cast  and  west  main  foun- 

-  271  - 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Division  of  Work* 

talna  cf  the  neutral  pool  of  the  Court  each  consisted  of 
on*  10  inoh  centrifugal  pump  driven  by  a  70  no  tor; 

an4  one  3  inoh  centrifugal  purap  driven  by  a  10  . 
motor.    Tne  10"  puwpe  operat-d  at  22.5    while  discharging 
2680  tallon8  of  w»t©r  per  ninute  tar.iUi;h  18  diecuurge 
outlets  and  tne  3  inch  pun?  at  55.5  ,  ^irc;;^rt;lrt£  300 
gallons  por  minute  turough  O  diecii^r^e  outlet*!*  This 
equipment  wan  locate-!  on  the  north  eide  cf  t:»e  "ourt  in 
t*D  of  the  etatuar/  {structures  adjacent  to  the  north 
atairvay  leading  into  the  sunken  garden,  one  unit  oein^: 
on  the  east  «*ido  of  tne  at&irway  which  cared  for  the 
east  fountain  and  rectangular  pools,    ^  i  tn«  other  on 
the  v/eat  eido  which  c:r<  1  for  the  *e«*t  fountain  and 
pooloi    the  10  inch  pucip  was  used  in  connection  with  the 
-.a In  fountain,  whereas  the  3  inoh  pump  provided  the 
J*ta  of  the  two  side  poole.    The  suction  of  the  l:*r<>e 
punp  was  t^kon  fr^a  tho  nearest  rrot angular  pool,  there 
being  aultablo  connection  » ado  between  the  lower  pool 
of  each  main  fountain  s.nd  the  corresponding  rectangular 
poole, 

/hirty-cix  „"  and  four  1**  Jets  in  the  pool  of 
the  I  orth  Avenue  were  supplied  1,000  gallons  of  water 
por  minute  by  a  6  inch  centrifugal  pusap  operating  under 
a  preeaure  of  38s*'  .     ?hl«  pmaj>  was. driven  wish  a  40  H.?, 
fcotor#  the  unit  bein,:  located  underneath  the  band  stand 
&t  the  aouth  end  of  the  poole. 

fountain  equipment  fsr  fountains  at  the  c&st 
and  went  enda  of  the  colonnades  ~f  the  ff-cw**  of  Jewels* 
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constated  of  C  inch  centrifugal  pur>pe  operating  uuxtv.r 
reoaureaof  84  and  21  ,  discharging  1250  $&li©iia  pc?r 
inuto  through  31  butleto  in  one  ca&«  and  55  in  the  other, 

Un«  of  thcoc  pu^ps  v/ao  ©quipped  v/ith  a  50       •  motor  aid 

vie  i:t*icr  with  a  40  U«j  •  cio tor • 

Jfauu  tolas  were  located  in  the  half  do&ea  of  the 
lacea  of  . ducation  and  Pood  Products*    That  of  the  du- 

r  '.ion  sas  cTf  i  for  rith  a  3  inch  centrifugal  nursp  and 

25  H.r.  motor*  while  £-iat  of  the  Pood  t  roduetfl  v;as 
ravlded  with  a  0  inch  pifcip  and  20    •  «  astor,  !Ihe 

3  inch  puRip  operated  at  7 .  and  d2  aehar  >rd  C.'.C  ^aliens  of 
••'=..«.•  r  per  minute,  and  the  5n  pu  sp  at         :  in  diseharg* 
i.-  040  gallon  a  per  Minute* 

Cn  the  south  front  of  the  Palaces  of  ;anufac* 
turti  end  of  Liberal  /-rte  m  ro  a       b  r  &f  sculptured 
•lejjha.it  heads,  which  served  as  fountains.     >  e  ou^p 
•qulpatnt  for  each  building  (rich  serving  eight  l"  to  2* 
ttotfyiuftft  outlets)  consisted  of  3  inch  centrifugal  picap 
7,'.i  UP,  motor*    v-e  mi  us  operated  at  a  pjeessmre  of 
9  *M1«  discharging  130  c^dlons  of  «>at  r  per'-Mnutc, 
inor  pulping  ©qui  pr  < tnt  *?&s  used  for  various 
purpoeea  hers  and  there  tzm  aghoat  the  grounds,    At  the 
;  •  "-.rLo  pool  there  *&s  installed  motor  driven  3*  Gen- 
trif..iijai  puap  f;.,r  aerating  the  tmter.    bther  pukpa  for 
'Qt-r  faxi8  sad  for  pool  circulation  #ere  installed 
«  :'ti\'  r  -,vtth  necessary  pi*  oi^.g  squip&ettt  for  the 
0  ,0  Uon  o?  the  heating  systems  a-.d  for  handling  the 
*,nY  elip  «?ron.    Ynie  latter  was  a  7  v\x  a"  triplex 
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rater  collected  under  the  »r.r.in  exhibit  palaces,  for  the 
reaotftl  of  which,  direct  connected  centrifugal  puraps 
were  installed  underneath  th^  floorn  of  i'a  laces  of  ...inoe, 
Tranoportation,    anuf actur  o  and  ~iboral  Art*»,  eijiht 
unite  in  all*    :.ach  of  these  units  oomiisted  of  a  2" 
terticai  centrifugal  pussp  direct  connected  to  1^  • 
notor*    Vumps  for  handling  salt  water  at  tne  Haca  Track 
ani  tne  Jerry  Slip  were  installed  ag  elsewhere  mentioned* 
Xha  sanitary  se^a^e  of  the  r.tatee  and  ^orei^n  ;•  ites 
wa*  handled  by  two  10*  centrifugal  pumps  driven  "z/ith  a 
chain  Volt  "by  25  K,JP«  notar,  as  discu^nod  iiereaf ter, 

bpootaoular  tjffecta  need  in  connection  with 
fireworks  arid  the  search  li&ht  isaneuvers  ^ere  obtained 
by  tiio  use  of  steam  from  a  tfd  ton  modern  locomotive  exhib- 
ited by  the  foutherr.    acific  r.y.  Co,    K  series  of  pipes 
ran  to  various  equipments  among  which  «ero  three  eteam 
devices  cade  up  of  a  vertical  steam  riser  and  horizontal 
Jotfl,  xritii  suitable  valve  control  near  the  entire.  There 
was  also  a  moving  steam  effect  called  the  octopus  and  a 
lnr^e  eto^s  arch  consisting  of  »  curved  shaped  head  &it& 
Ysrtleal  branches.    St  ecus  tua  delivered  to  the  various 
Jote  from  the  locomotive  at  the  ordinary  boiler  pressure 

or  20^-, 

The  engine  was  located  on  the  reck  ^realrwater 
diagonally  oppo^its  t:*e  Scintillator  *  ior  and  it  was 
blocked  up  from  the  rails  so  that  the  wain  drivers  which 
*ero  81"  in  diameter,  could  for  display  purposes,  rotate 
freely  without  propelling  the  engine,    the  fiaal  speotao- 

•  274  • 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Division  of  Work* 


ular  effect  was  obtained  by  exhausting  steaa  while 
operating  the  engine  at  equivalent  speeds  of  from  50  to 
60  r.iles  per  hour,  the  whistle  being  blown  simultaneously 
sith  the  discharge  of  the  stearu*    This  cloning  feature 
was  also  combine!  with  the  firing  of  scsok*  bonbs  and  day 
thelle  frost  fireworks  mortars  nearby,  the?  discharges  of 
these  shells  bein^  picked  up  with  the  searchlight  beams. 
Incidentally  many  variations  of  this  feature  were  accomi- 
pliehed  b;r  changing  the  nightly  program* 

Refrigeration  Service.* 

It  would  be  well  to  indicate  to  what  extent 
refrigeration  service  vyas  necessary*    A  decision  in 
regard  to  this  was  not  reached  until  late  in  t;>o  con- 
struction period*  at  which  time  it  was  founi  that  a 
limited  amount  of  refri -v;e;ratc4  circulation  would  ba 
required  in  the  j alaces  of    orticulture  and  rood  Pro- 
ducts* 

In  the  Palace  of  horticulture  it  was  necessary 
to  servo  three  exhibits,  namely,  those  of  the  States  of 
Montana,  tfew  ;'ork  and  Washington*    The  control  plant  was 
an  exhibit  of  the  Automatic  Refrigerating  Company,  and 
*ae  located  in  the  northeast  corner  of  the  exhibit  section 
of  the  Palace  of  horticulture*     It  was  a  complete  instal- 
lation, end  furnished  the  cooling  facilities  for  the 
exhibits  menUonsd*     The  system  used  wsw  the  ammonia 
<*ry  compression,  in  which  cooling  was  dons  ^y  direct 
mansion  of  anwonia  in  coolin;;  coils  in  the  exhibits* 
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In  general,  the  apparatus  embraced  a  verti- 
cal  double  cylinder,  single  acting  araaonia  cofapreaeor, 
with  onolosed  crank  case;    a  double  pipe,  counter*current 
condenser,  consisting  of  1*"  piping  in  2"  piping;  an 
asnonia  tank,  the  circulating  piping  and  cooling  coils, 
a  7£  a»P,  xaotor  and  various  other  automatic  devices.  The 
prinoipal  foature  wan  its  automatic  control,  consisting 
of  four  automatic  appliances,  the  plant  differing  froa 
others  only  in  t<is  regard.    a  thermostatic  switch 
stopped  and  started  the  rector  according  to  the  change© 
of  teoperature  in  the  refriger ated  npacc.      The  flow  of 
liquid  amnonia  -van  automatically  controlled  by  a  special 
expansion  valve  which  maintained  a  constant  presrure  in 
tho  expansion  piping*    The  »ator  supply  to  the  condenser 
*aa  automatically  regulated  by  a  valve"  which  was  operated 
by  fluctuations  of  pressure  of  «.io«ia,  which  assured 
tho  most  economical  usa  of  condenser  water*    In  case  of 
failure  in  the  supply  of  condenser  ??&t©r,  a  safety,  high 
pressure,  cut-off  valve  ehut  off  the  power  and  stopped 
th'3  motor  as  the  pressure  of  assmonia  in  the  condenser 
rose  and  started  the  i.-.otor  *hen  tiio  «ater  car.a  on  again. 
?he  apparatus  had  a  rated    ap&cit?  of  H  tons  of  ref rigor* 
ation.    There  was  a  uain  distribution  aasnonia  pipe  U* 
in  dimeter,  about  1,000  feet  in  length,  with  branches 
of  400  ft,  of  1*  pip<?#  all  of  whieh  was  covered  with 
cork  Insulation, 

^ith  regard  to  th*  exhibits  served,  it  should 
os  stated  that  the  r.ontana  exhibit  consisted  of  a  large 
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inclined  tray  of  apples  About  30  x  IS  ft.  in  size  Shallow 
boxes  with  burlap  bottoms  to  contain  the  apples  were  laid 
on  ttrips  of  wood  which  rc?sted  on  2'x  &*  Joists.  Below 
the  wooden  strips  was  a  4"  air  s;?aoe,  then  a  partition 
of  ehiplap  boards  cat  in  between  the  Joi»ts.    Beneath  the 
ehiplap  wore  the  aoolin*;  coil?,  th?n  a  bottc&t,  of  shiplap. 
Ivofritfcration  was  unsatisfactory  o^i^c  to  its  unevsneee, 
r«  the  t©/apor -turo  amon£  the  apples  near  the  bottom  of 
the  tray  wae  58  decrees,  and  at  the  top  56  depress,  sn'.ich 
made  it  necosoury  to  renew  the  a. -plea  continually,  because 
thoee  at  the  top  spoiled  fir^t.    It  i?  believed  that  nore 
air  spaco  would  have  caused  the  air  to  circulate  and 
that  tnore  would  have  obtained  a  store  even  temperature. 
Thia  exhibit  alr»o  had  a  cooling  box.  5  x  12  x  9  ft.  of 
ordinary  construction,  which  wae  *e?t  r*t  36  degrees,  "o^ 
York  stato  also  had  an  apple  exhibit,  but  in  this  instance 
in  Uo  show  case!?,  7x9x4  ft,  with  doubi*  glass  walle,  the 
temperature  of  waion  was  about  06  degrees*    Tho  results 
were  entirely  satisfactory •    The  exhibit  of  the  citato  of 
fftshington  was  contained  in  a  refrigeration  box  of  double 
torque  and  groove  boards,  with  a  6rt  space  between  filled 
*ita  saw  du?t.     The  box  was  4  x      x  7  f  t.  and  double  ^lass 
siudewe  5^  x  4  ft.  were  provided.    The  temperature  was 
kept  at  36  de£x*ees  and  satisfactory  result*  obtained. 

Exolueive  of  the  refrigeration  apparatus  which 
*as  installed  by  the  Automatic  Refrigerating  Co.,  the 
Exposition  equipment  of  aeanonia  pi:>inc:  co^t  •'178  -.CO.  The 
Exposition  paid  for  the  po^cr  a-- -d  the  water.    The  eloc- 
trio  energy  consume  <5  on  the  average  was  5.40    •  ■•*'•>•  P#* 

.  277  - 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Division  of  Work* 

hour  with  an  average  water  consumption  of  about  28,4  etu 
ft*  of  water  per  hour  of  actual  operation,    Jfcs  exhibitor 
of  tho  refrigerator  eystcr-i  supplied  and  paid  for  euch 
attendance  a«  was  necessary*    During  the  early  period  of 
the  imposition,  the  actunl  op<*r  ition         about  12k  hours 
per  day,  and  on  the  basis  of  1*6/  per  k«¥«K«  for  electric* 
lty  and  10^  par  100  cu,ft.  for  mtar,  there  re  suit*  an 
operating  expense  of  C'43.50  per  month  of  30  days.  *hs 
income  per  month  frora  t  ;ie  eye  te  a  was  froffi  .'  on  tana, 
$49,00,  frosi  r.ew  York,  $24*00 ,  and  fro^.  ^ashingtoa, 
v8,50,  or  a  tot^l  of  ;'8l,50t  which  showed  a  net  income 
to  the  Sxpoaition  of  §38»C0 

In  the  Palace  of  Food  Products  the  exhibits  of 
the  California  Vitioultural  Association,  the  California 
Central  Creruasrieo,  the  State  of  Washington  and  the 
California  Sish  and  Oasae  Oomission,  were  supplied  with 
refrigerated  circulation  by  the  reposition.    In  this 
caee,  the  generating  plant  *rus  nn  exhibit  of  the  Yor-;- 
California  Construction  "o  pany  which  was  located  in 
the  northeast  corner  of  the  building.    This  likewise 
a  c^plete  refrigerating  system  of  the  asKaonia  dry  comp- 
ression type  with  compressors,  asnonla  condensers,  asacon- 
ia  pumps,  brine  cooler,  brine  tank,  coolie,  tower  for 
**ter,  water  circulating  pump  and  forced  crnft  fan  for 
Cooling  to#er.      This  equipment  furnished  the  oooiint 
facilities  for  the  exhibits  named.    All  machines  were 
Kotor  driven  and  there  -sere  recording  thermometers  and 
causes  for  the  principal  elements  of  the  system. 
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This  eyotem  was  composed  of  two  double  cylinder, 
double  acting,  vertical  compressors  of  the  reciprocating 
type*  o°a  of  20-tona  and  the  oth*r  of  4- tone  refrigerat- 
ing capacity.    The  maaller  compressor         merely  an  aux- 
iliary, for  while  the  load  wae  not  ere&t  enough  for  the 
larger,  it  was  too  great  for  the  *.r*aller  compressor  under 
the  j-iaxitiuui  requirements  imposed  u;»on  the  eyetea.  The 
oonpreeeore  wore  belt  driven  by  220-volt,  3-p*i3«e  ruotore, 
the  larger  machine  by  a  35  and  t;*c  «£iall«sr  by  a  7& 

motor,    Tne  cylinders  cf  the  compressors*  #ere  water* 
Jacketed,  taking  cooling  srater  frc;;>  the  asa&onia  convene- 
iriji  eye  ten* 

There  wae  a  two- unit  counter  flo*«  condenser 
oaripoeed  of  two  outer  tubes  Burrounriing       ammonia  pips* 
atcr  from  the  cool  in,;  tank  vae  p  usiped  through  the  space 
between  the  tube®  by  Bean  a  of  -*  oircul  ting  pur.p  diich 
wae  belt  driven- by  a  5  ^•Fouvotor. 

The  Brine  Xank  *as  of  wood  stave  c one  traction, 
one  tank  inside  another  aith  a  12"  space  between,  which 
*»s  filled  with  kiln  dried  ah&Viags.    The  brine  sms  a 
«olution  of  ealoium  chloride  and  w^ter  in  tne  proportion 
of  three  pounds  caloius  chloride  to  ons  gallon  of  water, 
*be  brine  piping         run  beneath  the  floor  of  the  building, 
connections  bein^  left  for  poanibla  future  consumer®,  The 
brine  pucip  was  belt  driven  by  a  10  ^otor.    A  sap&r- 

ate  brine  circulating  syetera  wae  provided  for  the  State 
of  Washington  exhibit,  where  the  brine  was  handled  by  a 
Vm9  installed  by  the  exhibitor.     In  installing  the  brine 
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piping  tho  Kxposition  concluded  not  to  ineulnts  it  ae  it 
was  eoneidcred  cheaper  to  waste  po»or  than  to  provide 
insulation  for  tho  ehort  period  of  use. 

In  order  to  uso  cooling  water  repeatedly,  there 
was  installed  a-  forced  draft  type  cooling  tower,  4  x  ft  f t. 
in  aootion,  and  about  25  ft.  hl^lu    It  had  trays  of  wire 
sera  en  to  spread  tao  water  wuicn  w**3  sprayed  upon  the 
uppermost  screen  by  eight*  special  spray  heade  set  at  about 
tha  middle  of  tt*o  tower  height*      The  water  was  cooled  by 
sraporation  from  a  blast  jf  air  supplied  by  a  50"  diso 
fan,  driven  by  a  direct  connected  variable  epat-d  uoter* 
Ihc  air  supply  was  taken  from  beneath  the  floor  and  blovm 
through  the  dc&cendi!ie,  water  spray  ani  discharged  into 
the  building  t  :r^utjh  the  open  top  of  the  tower* 

The  brine  cooler  sae  of  the  shell  and  tube  steaa 
eonlenser  typs«    Tho  brine  surrounded  the  tubes  through 
which  was  expanded  the  siamenia  fron  the  condenser. 

%'ith  regard  to  the  exhibits  supplied  in  this 
building,  that  of  the  California  Viticulture  Association 
vae  an  exhibit  of  California  ^ines.    A  wine  collar  10  x  16 
*  7  ft,  high  ,-iade  up  of  double  tongued  and  grooved  boards 
providing  a  A  inch  wall  space  which  was  filled  with 
Auat.    riie  refrigeration  supplied  this  cellar  maintained 
the  tfcspsr-Uuro  at  about  4G  degrees*      the  exhibit  of  the 
California  Central  Creacseriee  oonsisted  af  butter  and 
cheese,  an  interesting  feature  beiflU  an  exhibit  of  &rti- 
rioial  flowers  inade  entirely  of  butter,  which  required 
Good  refrigeration  for  the  preservation  of  tho  display* 
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This  exhibit  was  contained  in  a  wall  oaac  about  11  x  4  x 
17i  fW  with  triple  glasa  front  and  eni;    and  In  a  floor 
ease  about  2k  x  3  x  10  ft.  with  double  glass  front  and 
to?t    The  tenporature  In  the  <#all  ease  ^as  32  degrees  and 
thnt  of  tho  floor  case  40  degreee.    the  State  of  2aehin&« 
ton  had  a  fiah  exhibit  whore  the  desired  te.perature  of 
thf.  water  wao  45  decrees*    The  temperature  waa  an  average 
of  46  decrees  but  at  tlruea  it  roeo  to  52  depress  waich 
was  found  too  warn:,    there  wore  14  fish  tank*!  of  various 
•iises  totaling  72  equare  feot  of  sini'le  glass  surface, 
207  square  feet  of  2  inch  wood  surface  and  111  square 
feet  of  water  eurface.    Tho  crater  vac  cooled  by  brine 
coils  in  a  tank  of  water  f rests  which  tan's  the  water  #as 
pumped  to  the  various  pools  and  oases.    A  varying  amount 
of  nakeup  water  waa  uee-J#  which  Uuri:^  the  first  half  of 
the  Month  oT  Uayt  1915  .averaged  535  cubic  feet  for  24 
houro.    Tiie  exhibit  of  the  California  vish  S  (raise  Commis- 
sion was  similar  to  that  of  the  tt»te  of  ?&*hing'ton  only 
siaaller.    In  this  case  there  were  two  tanksg  each  8V  x  74 
X  26  inches  and  one  pool  45  x  97  x  IB  inches*     ?hs  total 
fclaae  surface  was  26.3  square  feet;     the  total  2  inch 
wood  surface  143  square  feet;     and  the  total  water  surface 
M  square  foot.    At  the  date  this  data  was  collected  this 
exhibit  was  not  connected  to  the  refrigerating  system  so 
no  further  facte  are  available  in  connection  with  it.  It 
tho  intention  of  the  exhibitor  to  filter  and  circulate 
•11  of  the  water  and  to  uee  makeup  water  to  oare  for 
•vaporation  only. 
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i  xolusive  of  the  refrl^er^tin^;  fipparatua  w;iich 
vat  Installed  by  and  at  the  expense  of  the  ¥ork»C*liforrtfc 
Construction  CwpKny,  the  Exposition  spent  the  total  «uun 
of  5685*00  as  follows:    Cooling  to*er  and  electric  fan, 
tbout  C250.00,  brine  piping  "223,00,  brine  tank  and  foun- 
dation* £150. 00,  1?  drums  of  calcium  chloride  $60*00  The 
aTor.icfl  current  consumption  was  about  260 kilowatt  hours 
per  day  and  the  average  water  consumption  57|  cable  feet 
per  day,  whleh  on  the  basis  of  1.6/  per  kilowatt  hour  for 
onttTij  and  lOjtf  per  100  cubic  fe^t  for  »»tsr  showed  a  total 
operating  cost  of    4.76  per  'lay  or    142.60  per  ronth  of 
30  days.    The  exhibitor  of  the  refrigerating  eystesj  furn- 
ished and  paid  far  attendance  whenever  necessary.  Under 
the  Hulee  and  Regulations  the  ineosae  per  non th  frees  this 
■jstea  will  be  iron  California  Cent  ml  Creameries    27. 00; 
California  Vitioulturnl  Association  .2*3.00;    State  of 
'sshiagton  ;  130.0;;    California  Fish  and  Case  Coesaiseion 
22,50  or  a  tot?.l  of  i>254»50,  or  a  total  net  i  no  one  to 
the  Orposition  of  1U.7C. 

The  United    tatee  0  ©v  ernes®  nt  also  had  refriger* 
ation  but  they  in* tilled  i  plant  of  their  own.     *n  this 
connection  there  were  minor  other  exhibitor*  who  supplied 
thair  own  refrigeration  for  one  purpose  or  another. 

It  will  be  eean  that  owing  to  the  limited  use  of 
^friiier-itin^;  caroalati  >n  that  there  is  little  livelihood 
°f  the  systems  installed  returning  the  principal  and  the 

rating  cost  even  though  the  ccst  of  the  central  * t  ac- 
tion* %nn  interest  on  the  inveetiaent  were  neglected* 
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Under  oiiailar  conditions  it  is  sug^eptad  that  exhibitors 
be  required  to  furnish  th<?ir  own  refrigeration,  particul- 
arly where  the  demands  are  limited  as  they  were  in  the 
yreiont  inetance,    Kovcvor*  it  e-annot  be  expected  that 
en  exposition  could,  nor  would  it  be  entitled  to 
collect  the  capital  cost  and  operating  expense  of  any 
utility*    Success  is  attained  if  sufficient .income  is 
returned  t 3  pay  the  operating  expense  alone,  owih&  to 
the  peculiar  nature  of  an  Exposition  enterprise. 
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CHAPTER  VIII, 
I 

porno 8 tlo  *ate r  Supply • 

In  order  to  deflicn  th?  do^eotic  water  distri* 
bation  eyateti  and  to  indicnte  the  probable  requirements 
to  tli&  tprln^  Valley  "Vator  Co  pany  (the  local  company), 
eati^tog  of  water  c^neu: option  were  >aade«      ffort  wa* 
mad?)  to  discover  the  consumption  >cr  capita,  of  attend* 
anoe  por  day  at  past  &xposition©g  but  diligent  search 
failed  to  revoal  the  do  fired  info  rsxat  ion* 

It  was  assumed  that  the  demand  during  the 
2xpo»ltion  year  would  coneiot  of  *atsr  for  lawn*,  gar- 
dent  arid  water  effects;    for  leakage  a«4  evaporation  of 
pool*  R-.d  fountain© j     for  etreet  sprinkling  rind  fitruet 
cleaning*    for  general  domestic  ueei    for  exhibited 
»;)-nratue  and  fur  exhibitors  generally .  and  finally , 
for  riifcellaneou^  use. 

Analyser-  vnrv  conducted  along  three  lines? 
(1)  u«e  to  which  the  water  was  to  be  ?ut;     ('£)  demand 
'*>er  capita;     (o)  demand  per  square  foot  of  building  floor 
Rr<r?.f    The  maximum  rate  of  flow  through  the  eyatea  wat 
taken  at  one  and  one-half  the  saximuia  daily  demand. 
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¥or  tno  purpose  of  arriving   a  the  extent  of 
plumbing  fixturue  to  bo  installed,  data  on  othsr  expo®* 
itione  were  collected.    The  following  tabla  ^ives  the 
quantity  of  fixtures  of  various  sort a  union  vere  installed 
end  tha  nunber  per  thousand  of  averse  daily  attendance 
at  eever*l  ^xpositionnz 

£luu]bin,:  yjscturea  installed  fry  Vari ous_  Sxpo«jBtioni« 
AY  JU       f  IX- 

AG*  Tttl&S  CLO£-»  SAS-  UM-  BISKS  BATHS  707- 

SXPOSXTIOli        D.'d*.Y      *  .H      278       l&'S  AL 

ATTaaa-  loao 

..   AKCH  _^  (  ^  _  _ 

f>t.Louifl  107,015    25.2  1376  636    59Q|  9^        8  2702 

Jarnsgtown  3'14  193    126-  21      30  721 
Onalia  ?rane- 

I i™.  17,032    24.7  20<             123  421 
Pan- Am, 

Buffalo  46,304     29„9  537  356    417  8      10  1SSS 

.    .Is  . 

£an  Francisco 

iAllowanpg)   50.030  ,  30,0  „  _  _i&3fi« 

U  Single  urinal©  or  lineal  feet  of  trough) 

from  the  above  it  vao  aosuned  that  oa  a  basis  of 
50,000  average  daily  attendance  at  this  Exposition,  1500 
fixtures  would  bo  inquired  by  the  Sxpooition.  further 
allowances  were  csade  for  installations  in  tho  concessions 
and  States  and  Porai&n  Pavilions*  »hiea  brought  the  total 
to  6,000«     ihe  aver  se  daily  consumption  per  fixture  vae 
token  at  100  gallons* 

It  was  *o*u?ued  th  t  100  acres  of  streets  would  re- 
quire l/ir>  inch  of  y&ter  per  square  fo;-t  per  day,  and  that 
125  acres  of  gardens  would  require  2  feet  of  *ater  during  tre 
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^xpDuition  period  of  203  days.    The  dewand  for  rcstau. 
rsAtt  *as  ta-ken  at  two  gallons  per  oapita  por  d^y«  :ue 
a«ei£n  and  extent  of  wator  effect*  had  not  benn  deter- 
mined, but  275,000  square  feat  of  pools  -sere  allowed  an 
evaporation  of  3  inohaa  por  rconth,  and  t,4e  together 
with  evaporation  from  fountains  :\nrl  lo8t?6S  daring  cir- 
culation was  taken  at  100,000  £i^Hon»?  per  day.     An  allow- 
ance of  200,000  gallons  por  day  -ms  raade  for  exhibitors* 
■t*w3  plants,  etc.    Lealcricc  frow  the  system  aiid  .v&stfs  *?aa 
allowed  for  at  25  •• 

Under  the  first  consideration  the  following 
average  and  i:a^iraura  duaiandp  v./ors  derived; 
m  .^H.y  of  50,000  attendance;  Gel,:  or  ^ay*., 

!  :nit&.ry  Purpose?,  250C    fixtures  c-.t 

100  goIIour  ♦  250,000 

street  hprlniclin^etc.lO 0  aorea  l/l^w 

per  duy.  172,000 

Car-Jone,  125  acres  .  2  ft.o^r  9.6  months.  302,000 
r.entaurants  handling  50,000  p  ople  per  day 

at  2  tale   100,000 

Leakage  and  Evaporation  from  Pools  •  •  ♦  •  100,000 
•xhibitors,  Steam  Plants,  etc.  •  •••••  200,000 

•>aito  and  j..eak&<;o  froa  '  ains  •  a  .  SQSiQQO— 

Total.  1,381.000. 

,    \f  Aaauialnfl  jpj  of  all,  f ix t ar o s  in_.anej  _  


„  Pay  of  200 ft 000  attendance^ ;     C; t*-\* lJ9T.r'sy~. 

^ait.-iry  Purposes,  6000    fixtures  at 

100  giillono  por  day  ••••••••••  ?®?*?!J2 

Street  sprinkling, etc.  as  before  •  •  •  •  •  172,0^0 

hardens  as  before'    ••••••••••••  303,000 

-efcUurnnta  handling  200,000      2  &al. 

Per  day  ......  '   400,000 

evaporation  and  ^e*0*a£e  from  Pools   

**  before    100.000 

*Aibitore  steam  Plants, etc. as  before    .  • 

"aste  and  Leakage,  25    •  I  QQl  000 

^Xircom  rate  of  flow  1±  tieies    .  .  .  •  •  ..3,121,000 
(    Assu^in^  80:  of  all  fixtures  in  use} 
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Vrom  a  study  of  the  consumption  per  capita  for 
different  purposes  in  various  citice,  it  was  concluded 
that  under  tne  second  eon  side  ration  the  r  c  qui  rc?non  ts  in 
gallons  per  capita  per  day  vould  bo  as  followe:  J>o;neetle 
use.  10  gallons;     street  sprinkling,  *»to.  2.5  gallons; 
irrigation  5  Gallons;     was  to  and  leakage  25"  or  4«5  gal. 
Ions,  or  a  total  raini:.:u;zi  requirement  of  22  gallons.  ;-row 
this  tho  deaand  on  a  d?iy  of  SO 9 000  attendance  was  placed 
at  1,100,000  eallona  per  day.    further,  under  this  aasur  <* 
tion,  the  demand  on  days  of  200*000  attendance  ^ould  bo 
as  eiven  belotfl 

^cnestlo  use  •  200,000  people  at  10  £al«s  ...  2,000,000 
street  Sprinkling,  irrigation,'  etc. 

50,000  people      7.5  gals,  as  before    375,000 

Leakage,  25  „„  SM.OvO 

2,969 t 000 

Or  a  maximum  r  si  to  1^  times   4,455,000 

In  the  Engineering  of  June  13,  1912, 

there  wore  some  interesting  statistics  relative  to  tho 
water  consumption  in  Kew  York  Cit*  por  unit  of  building 
area,    From  t)il«  it  appeared  that  tho"  consumption  for 
all  structures  except  hotels,  laundries,  ice  plants 
and  similar  concerns,  was  130  to  300  gallons  por  1,000 
eqaare  feet  of  floor  area.    Sigh  class  apartsaenta  on  the 
baein  of  154  gallons  per  capita  required  131  gallons  por 
1,000  square  feet,  whereas  lo*  class  tenements  consuming 
*1  Gallons  per  capita  produced  a  consumption  of  179  gal- 
lons per  1,000  square  feet.    In  the  light  of  this  inform- 
ation, 150  gallons  per  1,000  square  feet  of  xposition 
and  participant  floor  area  seemed  a  Seasonable  collusion 
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for  ordinary  days*    Calculations  alone  these  lines  for 
4,500,000  square  feet  which  considered  participants*  area 
one- third  that  of  .exposition  area,  were  as  follows: 


Lays  of  50. 000_  Attendance;  Calmer  Say 

4,000,000  Eq.yt.^J  150  Cals.  ( included 

all  pipe  losses)...   675,000 

Street  Sprinkling  100  acres  1/10*   172,000 

Gardens,  125  acres  2  ft.pcr  9,6  /norttho..  303,000 

iTaporation  and  Leakage  from  Pools, etc. •  100,000 

jJjioitors.Steaja  slants,  eta.............  200,000 

Total..........  1,450,1)00 

Days  of  200,000  tvttendance:  Cal.Per  Day 

4,500,000  eq.Ft. Q  cny  3  tines  the  above.  2,025  P00 

street  Sprinkling,  as  above   172,000 

Gardens,  as  above  ••   303,000 

Evaporation  &  Leakage  as  above. ........ •  100,000 

Exhibitors,  Ctea^  Plants, etc.  •   200.000 

Total.   2,000,000 

•Axiiaai  rate  1/  times   4, POO, 000 


Recapitulation  of  tha  calculated  consuaption 

by  tha  various  rnethods  as  above  outlined  follows: 

method    2ay  of  50,000        Day  of  200,000 

Attendance  Attendance  Aver* 

Averflfft  Ci,P.I'«       a^e  G.P.J,  *  axlviun  3iate 

'irst         1,381,000  2,081,000  3,121,000 

Second        1,100,000  2,969,000  4,453,000 

Taird         1,450,000  2,800,000  4,200,000 


Based  upon  these  detailed  calculation*,  and  to 
*>«  high  rather  than  low,  the  a? sur.pt ion  *ras  r-ade  that  the 
average  demand  would  be  2,000,000  G.P.D.  and  the  :iaxi»Tia 
<Jeaand  3,500,000  gallons  per  day  with  a  F^aximura  rate  of 
flow  of  li  titaes  the  larger  figure.     This  information 
*ai  largely  for  the  purpose  of  determining  pipe  sixes, 
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and  for  t'iis  reason  was  nade  sufficiently  high. 

After  conforenoeo  with  tho  officials  of  tho 
Spring  Valley  .'/ater  Company  and  studies  of  cost  of  bring* 
intf  water  frora  remote  points  in  the  <atcr  Company1*  sys- 
tem, through  pipe  lines  installed  by  tho  Exposition  or  by 
tho  Lprinc  Valley,  in  which  case  tho  .'ocposit  Jon  was  to 
ohare  the  expense,  it  was  asDu^ed  that  t^.e  neceaeary 
water  would  be  furnished  tho  ..^position  Company  by  tho 
*atcr  Company  from  a  neighboring  reservoir  (Francisco 
btroet)  situated  at  an  elevation  of  onu  hundred  ani  thirty* 
fivs  feet*    Con  icotions  were  to  fee  r.ads  at  tho  Reservoir 
or  to  tiie  "water  Company's  mains  in  '/«n  Ness  Avenue,  at 
the  extreme  end  of  the  Concessions  Jie-trict*    Tho  press* 
ure  available  wis  insufficient,  but  the  plan  contemplated 
tho  installation  of  a  booster  pumping  t?tation  in  the 
Concessions  Jietrict  near  Yan  ii'estj  Avenue  to  raise  the 
pressure  eufficiently  to  establish  not  lo is  than  a 
50*pound  pressure  at  the  ttreet  curbs  under  normal  con* 
ditiont?.    In  addition  to  the  yrancieco  Street  reservoir, 
ft&lfth  was  to  be  virtually  Attached  to  tho  exposition 
syatem,  it  was  planned  to  make  uso  of  an  exintin- 
426,000  gallon  reservoir  at  the  I'renidio.  This  reservoir, 
being  suitably  situated,  was  to  be  connected  to  the  eas- 
terly Bias  of  tho  distributing  system,  for  the  purpose 
of  establishing  a  constant  pressure.    The  distribution 
e/?»tew  was  designed  to  weet  tns  above  conditions. 

In  anticipation  of  the  possible  solution  of  a 
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problem  which  it  was  believed  would  arieo  relative  to 
the  water  supply,  and  which  will  be  disouBeed  in  detail 
hereafter,  several  wells  were  sunk  upon  the  imposition 
Grounds  under  a  contract  with  the  A*a/ne  «  iiowler  Corpora- 
tion, which  makes  a  specialty  of  drilling  and  equipping 
wellt  (one  of  the  fe^tureo  being  a  special  screen  to 
accomodate  infiltrrtion  of  water  without  the  admission 
of  tand  into  the  well)*     Thin  contract  was  entered  into 
on  fcay  9,1913,  and  under  this  contract  the  exposition 
paid  the  contractor  ;2,00  per  foot  of  test  hole  and 
$2,00  additional  for  each  foot  of  well  finished  and  cased. 
Whenever  a  well  proved  satisfactory ,  pumps  and  motors 
were  installed  by  the  Contractor,  without  cost  to  the 
&cpo9ition,  the .equipment  regaining  its  property. 

In  all,  six  holes  were  cored,  of  which  three 
wore  finished  as  wells,  and  equipped  with  pumps.  They 
proved  of  considerable  service  daring  the  Exposition 
period,  and  up  to  the  time  water  was  obtained  froas  other 
sources,  as  described  hereinafter*     These  three  wells 
proved  reasonably  satisfactory,  but  an  expected  draft 
of  500,000  gallons  per  day  from  the  grounds  in  this 
manner  was  finally  reduced  to  150,000  C*P*I>* ,  and  it 
appeared  that  this  draft  could  not  be  maintained  any 
considerable  length  of  time  on  account  of  the  nature  of 
the  strata  through  which  the  welle  were  bored. 

As  will  be  seen  later,  this  water  was  untreated, 
and  considering  that  the  cost  of  pumping  was  consider- 
ably in  excess  of  that  from  other  sources,  the  welle  were 
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I 

held  only  as  a  resox*vci  supply  during  the?  Exposition 
period • 

Kxoept  for  nention  of  the  performance  of  theoo 
welle.  no  further  attention  *ill  be  given  them,  for 
except  on  days  of  wator  shortage  to  boost  the  pressure 
in  the  Concessions  district,  whore  the  successful  wells 
war®  loo&ted,  thepo  voile  were  an  unimportant  factor  in 
the  Kxpoeition  water  service  -  in  fret,  they  v/ors  ee«en- 
tlally  put  out  of  use  within  one  month  after  the  opening 
of  tha  Exposition* 

Well  Etc  1  was  -«ear  the  northwest  corner  i>f 
Frsnolseo  and    uchanan  Streets*    A  test  hole  *mo  drilled 
In  Jun;,  1013,  to  a  depth  of  400  feet  to  bed  roe!<,  and 
was  reacted,  finished  and  cased  to  a  depth  of  100  feat 
with  13£"  and  11  5/8 "  scre^/  easing,  with  20  feet  of 
Layne  Patent  Ccreon  set  at  140  to  160  feet  below  the 
lurfaoe.    A  aultietage,  centrifugal  pu';p#  set  at  SO  feet 
below  eurfaos  and  driven  by  a  direct  connected  vertiool 
aotor,  was  the  equipment,    similar  equipment  being  pro* 
▼ided  for  each  of  the  other  sfells.    The  log  of  Tost  Hole 
••o.  1  v?2.a  ae  follows. 

Surface  to  60  ft.  Kand,arown, Light .Surface  Water 
CO*  90  ft.  "        *  ~'*vk 

90-  93  *  *  oray 

9G-118  •  •  and  and  clay  streaks 

118-133  "  i  lue  clay 

133*158  *  .-;luo  sand  -  water  bearing 

158-280  *  Blue  elay 

280*360  "  hard  shale  • 

350-400  *  Boulders  on  Beany  rook 

400         "  hook* 

-  291  - 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Dimion  of  Work* 

ffell  Uo9  2  was  on  the  west  side  of  Lacuna 
.  troot,  near  Chestnut:    A  test  hole  i^as  drilled  in 
horo&ber,  1913.  to  a  depth  of  290  fast*    Biallar  foraaa- 
tloo  to  that  in  «f«ll  £io»  1  being  encountered,  the  tast 
hole  was  roamed  and  cased  to  a  depth  of  190  feet  with 
11-5/0  inch  screw  casing  with  screen  section*  est  at 
150  to  190  foot  belo?  surface, 

tfell  Ho«  3  was  located  on  north  side  of  Fran* 
citoo  Etreet,  between  Fillmore  and    obstcr  Streets;  A 
teet  hole  was  drilled  February,  1914,  to  a  depth  of  310 
ft«,  a  formation  similar  to  that  at    ell  Ko»  1  bein£ 
encountered;     the  well  was  finished  and  caf.sed  to  a  depth 
Of  220  feet  with  ecre-jn^j  set  at  131  to  171  f est  below 
eurface  and  froia  196  to  212  foot  belov  surface* 

Three  teat-hole?j  were  also  put  do^n  at  widely 
eoparated  locations  west  of  Baker  street ,  but  these  vqtq 
not  finished  as  well*  because  favorable  conditions  -sera 
not  encountered,     Vest  hole  Ko»  1  near  ..aker-and  Chest- 
nut streets  woo  drilled  in  July,  1913,  to  a  depth  of  120 
feet  tnraugh  sand  and  clay  to  bed  rock.    Tuere  was  an 
art    i  n  flo-*  of  a  few  gallon*  per  minute  from  this  hole* 
le«t  hole  Ho«  2  in  the  Presidio,  north  of  Letteresan 
General  Hospital  was  drilled  in  October,  1913,  to  a  depth 
of  277  feet  through  sand  and  clay  strata  to  bed  rook. 
Xaere  vas  an  artesian  flov  of  nearly  five  (5)  gallons 
Per  minute  from  this  hole  and  ae  the  indications  were 
favorable  for  a  larger  flow  by  pulping,  the  hole  was 
reaiaed  and  cased  to  150  feat.    The  flow  obtained  by  test* 
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pumpinr,  vas  not  sufficient  to  warrant  equipping  tho  well 
with  regular  punpin^  outfit,  no  it  was  dismantled  and 
casing  pullod  out  for  use  elsovhsro.    Test  i.ole  Ko.3,  in 
Tennessee  Kollow,  Presidio,  w^.e  drilled  in  October,  1913, 
to  a  depth  of  147  foot*  but  no  water  bearing  etrat*  was 
encountered. 

An  old  well  on  tho  i^rbor  Vis*  site,  which 
formerly  supplied  the  harbor  View  ^aths,  waa  tasted  by 
installing  a  punp  at  00  feet  belo*  the  aurf^ee.     A  flo*? 
of  about  15  C«2^ •  was  developed,  which  wa«  not ' sufficient 
to  warrant  tho  ueo  of  this  well*      Tho  well  was  cased  with 
sheet  metal  pipe,  14  inch  diameter,  and  obstructions  wore 
found  at  a  depth  of  ICO  feet,  tho  veil  having  evidently 
been  filled  with  debris  up  to  this  level,  which  could  not 
be  removed  at  a  reasonable  expense*  4. 

After  having  designed  a nd  installed  the  Water 
Supply  System  along  the  lines  above  esentioned,  the  Spring 
Valley  rater  Company,  awing  to  measures  which  were  up 
before  the  *5oord  of  -uporvipors  of  'an  yranci-eco  to  con- 
dean  its  plant,  could  not  undertake  to  bring  into  the 
city  the  additional  supply  of  water  which  was  believed  to 
be  nacessnry  to  ecrvo  the  Exposition       *ell  as  the  in- 
creased needs  of  the  city  during  the  axpcsition  period. 
The  average  city  draft  for  1*U3  was  approximately 
40,000,,  00  C.P.S.,  and  it  wan  estimated  that  this  would 
reaoh  55,0j0,0C0  C.P.2.  by  the  early  part  of  1916.  if 

f       shown  in  tne  annual  report  of  the  President  of  the 
Spring  Valley  Water  Company  on  April  28th, 1314,  the 
averse  daily  consumption  of  watsr  in  the  city,  April 

(Continued  nuxt  page) 
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Consequently  the  Exposition  was  confronted  with,  the 

problea  of  obtaining  its  water  supply  fron  other  sources. 

Recognizing  the  iinportsJioe  of  this  situation, 

ind  as  a  result  of  difficulties  during  the  pre»:r:xpo tuition 

period  occasioned  by  the  Spring  V&lley  Company  finding 

itself  unable  to  t;ive  the  exposition  a  sufficiently  l*r£e 

connection  to  Xuq  eye  ten,  a  special  oou-ittee  of  one. 

Judge  Curtio  Lindley  of  the  Buildings  &  Crjunds  Cossait- 

tee,  w^s  appointed  to  r«vlc.v  tho  subject  and  to  devise 

ways  and  cioane  of  solving  the  problem,     the  :;n£ineers 

furniehed  this  Cocmittes  with  all  the  data  thay  had 

colleoted  relative  to  tho  water  situation,  together  *ith 

the  scheme  for    at  or  distribution  they  had  adopted  ao  the 

result  of  Use  negotiations  *ith  the  Spring  Valley  atar 

Company  for  a  supply  of  ?/ater«    As  a  result  of  studies 

the  en^ineere  had  concluded  that  a  certain  amount  of 

water  was  available  at  Lob  a  a  Creek,  a  ezn&ll  ■  trews  which 

drains  a  portion  of  the  city  and  which  forms  a  part  of  the 

southern  boundary  of  th    Presidio*    It  appeared  that  the 

spring  Valley  Eater  Company  claimed  to  own  an  undivided 

one-half  interest  in  th«  waters  of  tni41  streaa,  while 

tho  United  states  Government  owned  the  other  half*  ?n4e 

*treaa  yielded  about  2,400,000  gallons  daily,  half  of 

*hich  tno  united  Btates  Government  pumped  filtered 

for  its  purposes  in  the  Presidio  and  tne  Fort  -ason  ili- 

tar/  Reservations,    vho  slmre  claimed  by  the  Spring  Val- 

r  to  26,  1914,  was  38,1 3 1&?2  gallons,  and  for  1  he  corres- 
ponding porioi  in  1915,  was  41,967,948  gallons,  an  average 
daily  increio  of  3,776,076  gallons,    Ihe  ixpoeition 
consumption  for  this  period  *ae  an  average  of  l-,3S5,6^ 
£*llonfi  por  day.  oakim:  -  total  average  daily  ^crease  in 
san  Francir^o  for  the  period  referred  to  of  b, 161, 704  gax- 
lens,Thin  will  bo  exceeded  with  the  co.-.in;;  sucuuer  t:ont;.-j, 
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ley  *ater  Company,  to  the  contrary,  was  going  to  ^astc, 
as  soma  years  previous  this  water  aad  been  condemned  by 
the  city  as  unfit  for  use.     In  this  connection  it  Phould 
be  said  that  at  one  titae  in  the  early  history  of  the 
•.'ater  Cor.?any#  the  City  of  Ban  Francisco  was  supplied 
*ith  wuter  from  this  couroo. 

Naturally,  the  engineers  concluded  that  if 
vat  or  was  not  available  in  tho  l  ?rin£  Valley  'Sater  Coi^> 
pany's  eyetea,  here  vae  a  supply  which  could  be  put  to  a 
•aeful  purpose,  provided  the  necessary  arriinijoz?iont3  could 
be  rade  •  first,  to  obtain  the  water,  and  second,  to  pur» 
ify  and  deliver  it  to  tho  exposition.    Vhe  'atcr  Co  unittee 
took  the  matter  up  with  the  President  of  th-3  Spring  /alley 
Vater  Company  in  K&roh,  1914,  and  it  developed  that  a  suit 
had  been  brought  by  the  United  States  Government  to  eon- 
dean  the  Spring  Valley  interest  in  this  water  supply.,  rail 
aleo  that  necotiationn  were. pending  between  the    ater  Cow»- 
pan/  and  the  Government,  for  the  purchase  by  the  latter  of 
tho  v;ater  C!o«panyfs  interest.        As  no  agreement  had  been 
reached,  arbitrators  wore  appointed  and  up  to  the  tirce 
that  the  Exposition  found  itself  confronted  ^ith  water 
troubles,  their  deoision  was  etlll  under  advisement  -  the 
Covornuent  awaiting  an  appropriation  of  Congress. 

Later  the  Government  filed  notice  of  approprir 

ation  ef  the  entire  volume  of  water,  and  ^as  no  doubt 

Prepared  to  contend  that  the  Gprinc  Valley  Company  had 

laet  all  rights  in  the  water  by  nonu&er,  and  that  the 

iTfaT *rl t o r  u nd Vr Tt and e~Ti /aT^uls'se^entiy  the  federal 
Government  secured  the  exclusive  rights  on  -o:.os    re  ok 
by  arrar.Gcraent  with  the  hpring  valley    'iter  company. 
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Government  was  consequently  the  colo  owner  of  the  water 

right** 

The  Spring  Valley  <ator  Company  ififonued  the 

i 

/jcposition  Coi  jnlttoc  that  It  vras  not  in  a  position  to  do 
anything  at  all  in  regard  to  this  source  of  supply,  and 
could  not  enter  into  ne^oi tat ions  with  the  hxposi  tion 
Company  looking  to  a  utilisation  of  it  for  Exposition 
purposes,  and  it  appeared  that  nothing  oould  be  done 
with  the  dovornuent  relative  to  securing  a  part  of  the 
sater,  as  the  Spring  Valley  -ater  Company  would  not  con~ 
cent  to  the  G  overrent  rKi;ot iatlng  as  eolfl  owner  to  £ive 
tho  Exposition  a  supply,  and  the  Goverotsent  would  probably 
decline  to  rocognlsso  the  clairaa  of  the  Spring  Valley 
-ator  Company  in  the  supply. 

Naturally-  the   -ator  Co ^ittec  faced  difficult 
ties,  particularly  so  at?  the  water  ncede  of  the  pre- 
imposition  period  ^ero  increasing.    It  returned  a  report, 
and  in  view  of  the  i-oboo  Creek  situation,  it  concluded 
that  the  only  solution  of  the  problem  lay  in  an  amicable 
agreement  between  the  City  and  the  Spring  Valley  sat** 
Conpany  for  the  purohase    f  the  -ator  Company's  proper- 
ties, t*o  that  an  additional  supply  of  »ater  could  be 
brought  into  Kan  Francisco  tfross  the  undeveloped  resources 
of  this  Company,  or.  th>t  the     -position  should  evaporate 
tea  water  .  neither  of  which  courses  ©sewed  possible  of 
•eeomplishraent,  so.  altogether,  the  situation  appeared 
hopeless, 

Bot  despairing,  however,  farther  negotiations 
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wore  entered  into  with  the "Spring  V  Hey  tfater  Company 
end  the  Government  to  obtain  the  water  which  w^e  going  to 
»aeto»    ifuuerous  diecusaione  were  nud  and  xa&ny  lettera 
were  interch^eed  with  the  official©  of  both  parties,  and 
after  consultation  with  the  Engine  era  of  the  division  of 
;orka,  who  had  at  all  timet*  civon  the  laatter  careful 
attention,  the  Golioitor  General  of  the   ^position,  who 
was  in  person,  the  Special* -ater  Gonnittoe,  directed 
the  General  Attorney  of  the  Exposition  to  repair  to 
Washington  with  a  view  of  clopii>£  ?1  thr«o  party  contract. 
Ihie  *ae  accomplished,  and  Contract  <io«  £65  vae  entered 
into  between  the  Govomr;Oiit,  the  Spring  Valley  at>ir 
Co;:.pT5_ny  ani  the  ^xponi tion,  which*  in  consideration  of 
the  cordon  £ood  of  the  Govemrao  t,  the  Spring  Valley 
Jater  Company,  the  ".xpoeition  and  the  public,  provided 
thAt  the  Government  vme  to  pump,  filter  and  deliver  to 
its  6,000, 000  gallon  rer^rvolr  on  the  Presidio,  all  of 
the  water  of  Lobo«  Creek  in  excess  of  the  amount  required 
by  the  Government  for  its  use,  with  the  understanding 
thnt  as  fnr  !ie  the  Government  and  the  Spring  Valley  Water 
Co-pany  irorc  concerned,  the  ownership  and  rights  to  the 
water  of  Lobos  Creek  wur*  not  to  bo  changed  by  any  action 
taken  or  permitted  under  the  contract.     Later  on,  Contv&ct 
'•ot  266  watt  entered  into  between  the  Governme  it  and  the 
'Xpoeition  to  aero  definitely  establish  the  conditions 
Under  which  the  water  was  to  be  supplied  to  the  exposi- 
tion. 

This  assured  the  Exposition  froa  750,000  to 
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1,000,000  gallons  of  -arater  per  ciey  anu"  tha  exclusive  use 
of  the  caat  Half  of  the  reservoir,  or,  in  other  wordn, 
provided  the  ^position  with  a  3,000,000  gallon  renervoir 
without  initial  expense,  and  also  took  care  of  a  rather 
delicate  situation  at  the  ti&e,  relative  to  the  pre- 
position ?ater  Supply,  in  that  the  Exposition  was  per* 
ndttci,  pending  the  execution  of  tha  *«oood  agreement,  to 
tap  an  8  inch  main  of  the  Government,  running  through  the 
Exposition  Crounds,  wnich  supplied  Fort  Mason  with  water 
from  ta©  reservoir  referred  to.    This  ^as  done  and  the 
immediate  water  shortage  vaa  corrected. 

Other  supplies  were  necessary  and  nteos  <sero 
directed  noxt  to  Golden  Catc    ark,  wnere  it  was  believed 
a  further  anount  of  water  could  be  obtained  by  sinking 
wells  or  cuapa.      .ron  the  e'reeidlo  line  south  to  .ako 
i-ercsd  th>re  is  an  are*  of  nani  dunes,  tae  wat^r  ro«?ource» 
of  which,  were  to  sonc  extent  a  natter  of  coia  on  knowledge. 
Testa  were  conducted  in  the  Park  and  Just  outside,  and 
from  a  etudy  of  the  adjacent,  .Lobo*  Creek  drainage  area 
of  five  square  r.ilou,  which  w.^o  similar  in  character  to 
Unit  of  tho  Park,  it  was  concluded  that  fron  1  to  US 
million  C,PtD,  could  be  developed  from  a  drainage  area  of 
2t?5  square  miles,     fnis,  with  150,000  G,l».a.  fion:  wel.ts 
on  tbe  Exposition  Grounds,  and  a  like  amount  frtxa  the 
'prints  Valley  water  Company,  */a«J  deemed  sufficient  to 
•erve  the  Expositions  needs- as  indicated  by  revised 
sstli^tec  of  probable  *ater  oonauciption. 

These  revised  estimates  were  made  in  a  Banner 
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parallel  to  the  eetietft tus  previously    .ado  and  :>cre 
uaeod  upon  more  definite  ;ilana  and.  took  into  consider- 
ation a  reduction  of  the  garden  ar^  as,  too  a-dditian  of 
aephaltic  road  surfaces  not  ori^intaiy  oonto  pl-.tod  when 
tetis'tes  were  first  prepared  and  tae  absence  of  exhibi- 
tore'  toiler??  and  ytc^n  driven  prinr-  movers,  and  it  ap- 
petrel  that  ouch  exhibits  *ould  bo  reduced  to  &  negligible 
mrbor  as  far  as  crater  Kup:>ly  sras  cone  erne -.3,     ;urth«r,  in 
consequence  of  irrigating  lawne    .n  '  (  ardent  during  the  pre- 
•  xponition  p^rioi,   Ui'-ro    -..vo  furnished  rocordo  of  consump- 
tion.   Under  then*  conditions  it  was  reasonable  to  assume 
that  an  estimate  prepared  in  th    li  ht  of  nuch  kno -'l^d^e 
•*as  more  reliable  than  those  heretofore  prepared.    The  esti* 
aate  vas  an  averse   >f  1,4     ,003  -: • "  .  •  for  192  ordinary 
days,  and  an  averse  of  2,500,000    .   .  •  for  96  large  Jr-ye, 
At  best,  these  estimates,  as  -ell  as  trie  others?,  »ers 
r.erely  guides,  for  all  conditions  which  might  have  arisen 
coild  not  possibly  b*  foreseen. 

Continued  r '-tins  during  the  latter  part  of 
-'ebru-.ry  after  the  opening  of  tne    xpos'ltion,  reduced 
the  water  deruvnd  for  irrigation,     aotvithstanding  this, 
ha?;&vor,  2,207,000  gallon?  srere  us<.-d  on  »«bru-.ry  20,X91b, 
with  1,282,000  and  1,465,000  respectively  on  each  of  the 
t'o  following  day*,    this  would  no  doubt  have  been 
eonsidorably  greater  had  irrigation  to  any  extent  been 
n«ce*ii»,iry.     There  accompanies  t.;se  a  curv    of  the  water 
*on»u»ption,  for  eoiae  days  preceding  and  succeeding  the 
opening  day,  with  records  of  attendance  site*  the  evening 
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day. 

u»ater  I:uoi)ly  g^etem< 

Xn  infiltration  sump  S00  feet  long,  14  feet 
wide  and  30  feet  deep  constructed  of  tiribor  and  lined 
with  3  inch  sheet  piling,  was  sunk  in  the  rfcstern  end 
of  the  Park,  and  five  'wells  were  put  do^n  north  of  the 
Park  in  the  vicinity  of  /ulton  Street  and  47th  Avenue 
near  the  etunp.     A  complete  filtration  plant  for  treat- 
ing the  developed  vfp.tcr,   together  with  sump  and  7?ell 
collector  eyeten,  was  installed*     Faroe  pumps  delivered 
the  clear  water  to  the  Presidio  reservoir  through 
19,350  feet  of  12"  lap  molded  pip':  with  Dresser 
couplings.     The  reservoir  »aa  conn  -c tod  to  the  exposi- 
tion distribution  systcn  by  inonno  of  700  feet  of  8-inch, 
600  feet  of  10-inch  and  2,700  feet  of  14- inch  gravity 
line* 

Having  but  ^  general  knowledge  of  vater  puri- 
fication, trie  Exposition  Engineers  submitted  plans 
of  the  filtration  plant  to  vrofe-Gor  Charles  oilman 
iiyde,  who,  in  general,  approved  of  the  neaeures  cug- 
eested,    The  filter  built  consisted  of  tare©  unit??  de- 
signed for  a  total  capacity  of  a  million  and  one-half 
gallons  per  twenty- four  hours  ,  with  a  rate  of  filtration 
of  two  gallons  per  square  foot  of  sand  area  per  minute; 
about  4  feet,  of  suitaule  filter  sand  «?a«  provided;  pro- 
vision was  uvade  for  the  installation  of  a  further  unit 
in  the  event  this  was  deemed  necessary. 
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Theac  filters  ^ore  12*4*  x  X4,0"t  and  V6a 
daep,  which  depth  allowed  for  tho  eani  and  34  inches  of 
water  •  all  eonetructod  of  timber  ur>on  a  riae  in  Coldon 
(;atc  Park  sufficiently  alaYstad  to  provide  ft  gravity 
food  to  the  force  pu&p*.      ater  wso  admitted  lb  tho 
filters  through  flukes  2  f<?ot  vide*  and  four  feet  seep 
between  the  filter  unit's;     flumes  took  their  supply 
fron  a  raw  water  flurce  about  64  fe  ;t  Ion*;,  tiiis  length 
beit^  required  to  alio*?  i*  sufficient  period  for  the 
coagulant  to  tstin  of  foot*    Tho  mixing  chamber  w&s  3  •6* 
Ions  and  located  at  tne  head  of  the  coagulating  basin, 
till©  chamber  received  the  discharge   »ipea  of  t  m  wells 
and  the  sump,    directly  Rbovf  the  eixing  onaraber  were 
located  tho  coagulation  chambers,  which  conyiated  of  two 
circular  redwood  tanks  5  feet  in  din  jter  and  4  fast  high. 
A  solution  of  sulph&to  o*'  alumina  was  introduced  i^to 
tho  raw  water  through  suitahla  distributors*     4  imall 
blower  operated  by  a  one-half  horsa  power  i  stor  was  used 
to  »tir  the  solution, 

-.ffluent  water  fro;*  tha  filters  wao  collected 
through  a  suitable  header  eyat«sa  of  perforated  2&"  pipes 
properly  spaced  under  the  filter*,  which,  in  turn, 
prior  od  tho  vat  or  through  8*  pi:>^~  to  the  elaar  wA,fcor 
ro^rvoir*  situated  nbout  120  feet  away  frca  6ft«  filters 
and  mt  a  lo.fer  elevation,     rour  clear  water  boapa-Ttaettto 
were  provided,  one  being  a  spare,    toediataly  ^bovv 
these  clear  water  wells  were  locate i  the  cylinders  for 
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liquid  chlorine,  with  all  the  necausary  control  valves 9 
proesuro  gauges  *  chlorine  nottT-j,  ct<5«      The  chlorine 
wan  introduced  Just  before  the  *at<.>r  entered  the  eucticn 
of  the  force  pumpo. 

It  ehould  be  noted  at  thi©  point  that  owing  to 
tho  water  chorto,^o  wise  who  re  mentioned  before  the  com- 
pletion of  tho  filter  t>l-.;ri t »  there  #a«s  introduce!  a  direct 
pipe  connection  froa  the  bored  wells  at  tho  north  of  the 
£  \rk  to  the  clear  water  w<?ll#     Thi  s         don^  to  mke 
avail?\bl3  the  well  wrAter  without  waiting  for  ease  to  be 
filtered*    An  examination  of  the  watere  proved  that 
with  the  introduction  of  chlorine  no  danger  froia  itn  use 
*ao  to  be  apprehended.    Later,  after  the  completion  of 
the  filters,  the  woll  --ater  wa*  all  brought  to  the  main 
intike  and  trer>t«»d  along   -itn  the  .rater  of  the  «ua$« 
In  tui*  connuotion,  it  should  be  raid  th  it  the  aujup 
referred  to  dre*  the  upper  ground  waters  int>  it  through 
a  number  of  infiltration  screens.     *his  water  wa«  .riot 
potaclo  and  its  use  wan  precluded  unless  fully  treated 
as  outllaod* 

All  appurtenances  in  the  way  of  gates,  effluent 
control  devio-8,  coagulant  controls  and  wash  system  *cre 
fully  provided.     v hx a  letter  consisted    .1  i  series  of 
Pipuo  which  ditjehnrted  water  underneath  the  filt.  re  to 
«tir  and  cleanse  the  Band,  the  *aete  being  collected 
from  the  filters  by  mean*  of  troughs,  whence  it  was 
Pieaed  through  a  12  inch  drain  pipe  to  a  slough  some 
150  f««t  distant  item  the  filters.     feeh  water  was  ta*en 
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from  tiw  clear  water  reoorvoir  through  a  10  inch 
eontrifugal  punp  and  a  12. Inch  pipe. 

The  force  pump  equipment  tthich  was  located 
in  a  house  taieaiately  adjacent  to  the  cUrar  vater 
wells,  oonsieted  of  threo  6  inch*  5  ot^>«  ou^pw,  each 
b»lted  to  a  125  tf*P*  elec trie  mo tor.      These  <iu*2p9  wore 
capable  of  discharging  wat<*r  into  the  ->  r^idic  r^ervoir 
at  the  ratr  of  two  and  one* half  million  ^llono  per 
24  hours* 

All  wells  referral  to  oon&lsted  of  su*  outride 
c**sin£  20  inches  in  cii^w.iter  with  burr  perforations 
having  an  opening  of  ai-out  1/16  in  on,  an  I  inside  casing 
If-  inches  in  di&rcster  r~ila  elot  perforations  tfoao.vhat 
l^er  in  sine  t:.un  the  perforations  of  the  cutside 
casings*    The  space  between  t:-»r-  outride  casing  an-;  the 
In « ids  eating  wan  filled  ~itn  el-  an  gr&rsl  ranging  fron 
the  tire  of  rlca  to  tlio  oisc  of  a  pea*      The  bottoms  of 
tho  wells  wer<*  concreted  t:  fona  a  solii  plug,  and  they 
*erc  frora  7t>  to  8tf  fe?t  '-cop;  .  the    tterial  encountered 
*a«  fins  blo*n  beach  sand,  which,  during  puling  opera- 
tiona  occasioned  souie  difficulties*      aeh  of  these  five 
"ells  were  equipped  with  a  three  stage  turbine  puaip, 
hun.,:  near  the  bottom  of  th«a  *ell  oy  saeana  of  a  6~inch 
J>l?e«  whlon  als^  Served  ns  a  discharge*     rhe  puisps  *<.:  re 
driven  by  r  vertical  shaft  ahich  extended  <io--n  through 
th    discharge  pipe  frosi  the  driving  head  at  the  surface 
*hieh  wan  belted  tu  18  electric  aotors*    Ins  shaft 

**i  supported  every  10  feet  by      spider  *itb  brass 
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bnrirt£8,  and  tho  shaft  and  bearings  ware  enclosed  in  a 
3*  pip?  casing,  w^ich  was  df?t;i^;ned  to  keep  out  the?  grit 
and  tand*    The  collator  systesi  from  tho  v/ciis  to  the 
intake  was  generally  six  inch-o« 

It  developed  that  the  s&nd  entered  the  casing 
of  certain  woH«  cutting  out  the  shaft  bearings,  neces- 
sitating re  bushing*    This  casing  wan  taken  out  of  sose 
vello,  tending  as  it  did  to  confine  the  sand  around  the 
bearing*    when  the  purapa  «erg  first  installed  tnere  -ias 
a  foot  valve  at  tho  bottom  of  each  ,>u ?p,  but  it  was 
found  that  this  caused  the  pump  to  "frees*  up"  by  hold  in 
tho  column  of  v<ator  in  the  discharge  pipe  when  the  pur.p 
«ms  stopped,  thus  allowing  tho  suspended  sand  t:.»  sottlo 
around  tho  runners  of  the  pu&p,  so  the  foot  valves  were 
removed  fro>a  eo^e  of  tho   ?u»pa  as  occasion  demanded*  To 
obviate  the  further  necessity  of  removing  pusaps,  air 
lift©  were  Installed  in  each  -yell  for  pussping  san'i  irhea 
tnis  was  necessary,  the  air  being  supplied  by  a  portable 
coapressort 

before  construction  coctwenqed,  a  24-hour  tost 
on    oil    o.  1  indicated  n  delivery  of  363,000  gallons 
during  that  ti^o.    This  information  together  *ith  other 
4*U  supported  the  conclusion  that  the  five  »elle»  nllo> 
*»£  for  mutual  interference,  would  yield  at  a  conserva- 
tive estiaate  -  650,000  C 

The  pumping  equipment  in  the  infiltration  eufsp 
was  a  vertical  turbine  belted  to  a  10  h.X*.  electric 
^otor;    the  discharge  pip-   fvoci  the  sump  to  tao  filter 
intake  was  8  inches  in  diameter.    From  tests  conduct ad 
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in  connootion  with  the  sump  and  fron  records  obtained 
by  tii*  i'ark.  CoraiitiBi  oners  from  similar  eumps  the  safe 
dependable  yield  vaa  placed  at  360,000  C2«?«i?a 

Controotora  who  were  build  Ant:  the  4dth  Avonue 
fewer  aeroon  Coldon  Gate,  and  other  contractors  doing 
•lnllar  work  for  the  oity  at  the  ti<:o,  conducted  tr.oir 
operations  fit  a  disadvantage,  o*lng  to  the  preeonc©  of 
rater,      hilo  the  ; xpoeiti on  was  Braking  its  investigation 
those  contractors?  found  it  neoeasary  to  do  consider  Vols 
pusiplng  to  un water  their  sewer  trenches*    during  tu«ee 
operationa  an  average  of  over  one  rUilion  gallons  a 
d\y  vere  puiapcd  for  many  days  in  suceeeaion,    This  was 
of  considcraolo  value  to  the  Kxpoaition  ilnglneera,  since 
it  ruinforcod  their  conclusions  aa  to  tiio  water  available. 

Relative  to  the  supply  of  »&ter  which  could  b© 
safely  depended  upon  fron  the  suop  and  voile,  it  should 
bo  said  that  th*  engineers  believed  they  could  safely 
draught  a  greater  amount  than  above?  noted,    two  rainy 
seasons  vera  to  occur  in  tha    xpoailiofl  period,  on*?  at 
the  beginning  and  one  at  the  end,  and  it  was  safe  to 
assume  that  the  Co  Id  en  Cats  Park  supplies  should  not  be 
fully  dra*h  u$»on  for  all  of  the  3  ■  days  -  to  the  con- 
trary, pooeibly  not  mora  than  for  18S~days..'   Xt  was 
•brious  that  if  the  water  wj»ieh  *aa  to  be  pusaped  was 
merely  that  of  local  underground  reservoir,  and  if  the 
Puaipago  be  greater  than  the  tot-%1  percolation-  into  the 
;'onc  influenced  by  the  eump  and  v/ells,  this?  sons  sould, 
♦ithin  liBits,  gradually  ehl&rge  until  it  becase  the 
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area  of  tno  underground  reservoir,  in  which  case  the 
j>japa£c  would  probably  exhaust  the  reservoir.  ho»evor9 
thia  wae  not  bolieved  to  bo  the  condition,  becauso  of 
a  well  established  opinion  that  t  »ere  was  a  flow  of 
freah  water  through  the  eatv.ie  toward  the  ocean*  yroia 
thie  it  was  bolieved  there  would  by  created  a  aono  of 
influence  out  of  which  would  oe  d*,-veloi>ed  a  nomul  pu&p* 
age  equal  to  the  flo*  across  the  zone  finally  influence  a 
by  tut;  ouap  and  welle.     .'his  belief  wis  tnfc  basis  for 
Jud^in^  that  considerably  above  a  million  gallons  par 
day  oouli  no  depended  upon,  and  considering  the  short 
pcrioi  of  us<;t  some  ten  months,  it  was  thought  that  en 
oxceeaive  lowering  of  the  water  plans  «#as  also  justifi- 
able • 

Cons idcrable  trouble  was  experienced  on  taw 
Opening  duy  of  the    xposition,  owin^  to  a  temporary 
f-Uluro  or  the  wetter  supply*     :emnds  ja  the  water 
a  tor  ago  were  excessively  heavy,  swing  to  th-;  .^position 
and  its  participants  fill  in,;  tne  nany  pools  about  the 
Ground*  on  the  evening  of  February  19th*    During- the 
dedication  exerolsee  it  was  euddenly  discovered  tot  in 
a  nur.be r  of  places  throughout  the  Grounds  there  was  a 
■hortage  of  eater,  the  pressure  faXUn's  to  but  a  few 
poun-ia.    1 his  situation  was  overcoat  by  somewhat  drastic 
Measures.    The  Exposition  fire  engines  were  connected 
*t  two  places  to  the  Spring  /alley  wyateo',  one  at  akor 
Street  and  one  at  Van  Keee  Avenue  and  they  pumped  there- 
from  through  hose  connections  into  the  distributing 
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iyi>tetn  of  thi    xpooition.    thin  did  not  altogether 
correct  thy  difficulty,  and  in  the  exigency  there  ^as 
t  hoee  connection  siade  batweon  tha  high  oresr.ure  water 
•yetcm  an  1  the  dofiestio  water  eystnn,  and  sufficient 
water  dr.wn  through  a  preyfnjr*  r^iucor  to  smks  up  the 
short^e.    This  situation  continued  off  and  on  for 
•ovarii  days,  until  the  reservoir  araa  replenished  by 
th*  normal  output  fron  Lcbor,  creek.     The  spring  Valley 
j'ator  Company  was  rolraburaed  «%t  a  later  dat«  for  the 
water  drafted  frot-j  their  system*    sto  further  trouble 

In  tnifl  connection  it  should  be  said  that  had 
the  Golden  Gate  Park  system  been  completed  on  the  open- 
ing day.  no  ouch  Shorte&e  would  have  boon  felt,  but 
despite  the  exceptional  ef  rort  ttaieh  had  been  applied 
to  c  -nplete  the  wjr>:,  c«rt*in  portions  remained  unfin- 
ished., resulting  in  the  ar.ovo  eientioaed  .difficulty* 

After  the  organisation  of  the  i  unitary  depart* 
Bent  was  effected,  baeterial  esarainations  of  water  frou 
the  various  sources  of  eupply  and  that  of  the  distribu- 
tion system,  were-iaads.    The  filters  received  consider- 
able attention  to  reduce  the  danger  of  pollution. 

A  considerable  nuaber  .of  sample*  of  the  Golden 
Gate  Pork  water  were  taken  from  the  welle'a  the  effluent 
of  the  filter  plant  before  chlorinatien  and  after  *ater 
had  been  tre  te  :  with  Chlorine,  and  finally  fro*  the 
hydrate  on  the    ^position  Grounds    C*s  forming  bacteria 
*orc  found  in  saapiea  ?rior  to  cfelorination,  but  after 
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the  adriinietratioji  of  the  chlorine  no  gua  foraing 
bacteria  were  present  and  thn  samples  preaanted  low 
bacterial  counts.    It  should  bo  ©aid  in  this  connection 
that  it  is  quite  probable  t*o  imposition  cavil  J  have 
eliminated  tho  filter  plant  at  -  oil an  Gate  Park  by  de- 
pending wholly  upon  tho  efficacy  of  tuo  ^hlorluo  treat- 
sent*    ThiB,  however,  wne  not  docked  aivisabio  on  account 
•f  I'm  moral  effect  **r»ich  ai&ht  oe  engendered,  for  it 
wao  dceired  at  all  times  to  satisfy  tho  &&ny  vinitor^ 
to  thn  Exposition  that  the-  water  about  the  grounds  was 
unquestionably  safe*     The  Array  i.urgoone  of  the  Letter* 
nan  General  Hospital  of  the  Fresldio  regularly  observed 
tho  Loboa  Crock  water,  as  this  constitutes  v*e  major 
iup?ly  for  tho  r'reoidio  and  >ort  Watson.    Typical  examina- 
tions of  Golden  Gate  Fark  water  follows    Haw  water  as  a 
rule  flowed  10  bacteria  per  c«e«,  r/ith  gas  epeci&ent  in 
10  c.c«  and  ono  acid  colony  per  c.e#,  while  the  f iltor*., 
tre&tod  *ater  taken  froa  the  discharge  pipe  at  the 
Presidio  reservoir  generally  showed  a  count  of  10 
bacteria,  per  c»c«  and  no  &ai3  in  10  e»e« 

f»erfor»a an oe.  of  --ar k_  velie* 
+*H  :,o.  1:     ihi»    ay  the  first  v.  11  uored, 
and  it         tested  in  f*eptej»ber,  1914,  being  pulped  at 
*&at  tir«o,  at  a  tuaxiauja  r *te  of  256  ^r  3S3,GCK 

L«  •■•  of  24  hourc.    This  woll  has  been  pulped  since 
fcareh  1st,  1:j15,  and  to  April  32nd  gays  praetioally  no 

-  308  - 


PANAMAPACIFIC  INTERNATIONAL  EXPOSITION 
Division  of  Work* 

trouble    A  broken  oil-food  pip©  on  the  punp  necessi- 
tated a  shut-down  of  two  daye,  otherwise  tai»  woll  has  - 
teen  operated  continuously  whenever  the  plant  wan  running* 
The  puap,  however,  will  now  have  to  be  pulled  and  the 
tearinge  robuohod, 

37*11  Bo,  2  J    Pumping  was  otarted  February 
27,  1915,  at  a  rather  high  r^to.    The  *ell  sanded  up 
iadly  within  24  hours ,  the  surface  ground  settling 
dovn  for  a  radius  of  15  feet  around  tna  <*ell,  rhe 
pusp  was  pulled  and  rebushed,  and  the  well  cl-.-aned, 
after  which  the  well  wao  tested  by  oeir;^  pulped  into 
a  weir  box  an  i  the  rnt^  of  pumping  gradually  increased 
to  200  G,*V'.  (288,000  i  .  ♦  •  of  24  hour©.;      hen  pusap* 
ing  at  tho  rate  of  17r>  •  the  inter  came  practical- 

ly  clear.    At  u  rate  of  200  considerable  sand 

*as  discharged,     ihia  vyell  was  connected  back  into  the 
pipa  lino  on    arch  10th,  and  gave  no  trouble  to  April 
22nd, 

Jell  \o,  3:    tfui&ping  ®&s  started  February 
Zo,  1916,  and  in  a  iV;  hours  the  puisp  "fro?©"  up  *ith 
sand,    T/i«  pump  was  pulled  out  and  tho  f  o ->t  valve 
rfeaove-i.    The  punp  was  replaced,  connected  into  the 
Una,  and  run  >\\  a  low  rate.     It  tare*  so?ae  sand.,  and 
Ihs  surface  sand  around  the  casing  caved  in  soxae, 
gravel  bein£  filled  in  whenever  this  occurre  *.  y 
^arch  22nd,  the  rate  ef  pumping  had  been  gradually 
Increased  to  about  100  r..  it  then  ctarted  sanding 

*>*Uy,  and  ali«o  the  bearings  of  the  pur.p  had  bee  one 
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badly  worn*  The  *oll  waa  cleaned  by  tr*eans  of  the  eoo* 
pressed  air  sand  ejector  which  had  been  installed,  end 

Xna  pump  was  removed  arid  the  D£>»jri«^s  rubuehed.  i;uspinc 

i 

vat  resumed  April  16tht  *nl  on  April  22nd  was  bei,'.{j  pumped 
at  the  rate  of  about  70  G*-XV  *t  the  vrvtcr  corain^  clear 
but  tha  surface  sand  ^till  showed  a  tendency  to  cave 
around  the  casing* 

4ell  :.o»  4:    Pumping  was  st -rted  ;  arch  2nd,  1915, 
Cn    areh  4th  pump    fro'e  up*  with  sand*     The  pump  was 
pulled  and  foot  v  .lvo  removed*     i'uriping  vas  resumed  at 
a  low  ratet  there  being  same  trouble  *ith  s and #  and  cav- 
ing around  the  casin<  •    Sy  April  6th  the  rats  >f  pumping 
had  boon  increased  to  about  1^5  C*i**i  •    roms  trouble  »aa 
then  oxperienoo  i  with  sand  and  the  well  was  cleaned  *i  8* 
the  eand  ejector,  but  the  pump  'ill  hw 5  to  be  rebuefced 
and  on  April  22nd  »as  out  of  service* 

.->-©ll  b  ,  5:    Vwnving  was  started  Karoh  2Snd, 
1915*  and  the  pump  soon  "froze  up*  with  sand.     The  pump 
*a»  pulled  and  the  foot  valve  removed.    On    arch  6th, 1915, 
tha  surface  cav >d  in  badly  and  the  pump  again  "froae  up** 
the  I'uap  was  again    »ulled  and.  the  >-oli  cleaned,  gravel 
being  fiii«i  in  around  the  cab  in,;*    Pumping  J  -a  renewed 
tut  the    ?ell  still  gave  trouble g  sanding,  and  caving  at 
the  Burfaoa.    tha  well  nan  since  been  cleaned  a  number 
of  tines  eith  the  sand  ejects,    tm  tyrtl  22nd  t  .is  well 
*a«  ,;ivinc  leas  trouble  ,  ani  at  taat  time    an  being 
pwipod  at  the  rate  of  about  75  gallons  per  lainute. 
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Lump!     Yo  April  22nd,  1915,  the  sump  was  oper- 
ated intermittently,  and  no  accurate  rating  of  its  capac- 
ity was  made.     In  Koveibor,  1914,  which  was  at  the  end  of 
about  six  months  pumping  during  aurap  construction,  and 
during  pumping  by  others  on  unwatering  sewer  trenches,  a 
test  was  made,  and  the  rate  of  inflow  wijbh  the  water 
level  drawn  devn  to  the  bottom  of  the  sujp,  wae  found  to 
be  199,000  G.P.D,       It  is  ;>robable  that  tae  actual  capacity 
is  somewhat  in  excess  of  that  determined  in  Uovember,  as 
the  surrounding  v*ter  ulanc  was  higher  on  April  2£nd. 

tfater  tflane;     The  general  water  plane  in  the 
vicinity  of  the  wolia  ror>e  about  the  time  the  ..xpo^ition 
commenced  operations  on  account  of  the  cessation  of  heavy 
puinping  on  tiiO  Rogers  &  Javls.   sewer  sunip,  at  48th  Avenue 
and  Pulton  Street*      This  nuap  was  probably  fed  to  a 
oonaideraole  extent  fr^ia  tne  underdrain  of  the- 48th 
Avenue  sowar.    Pumping;  was  started  August  1st,  1^14, 
and  was  carried  on  until  Karen  it,  1915,  reaching 
amounts  as  high  as  4,000,000  G.iVP.  in  February,  1^15f 
«his  caused  a  lowering  of  the  water  plane  in  the  vicinity 
of  tlie  .-ixposition1  s  wells,  bringing  it  at    ell  Kp«  1  to 
a  minimum  elev.tion  of  14.0  on  February  21r»t,  which  ele- 
vation corresponds  to  a  drop  of  7  ft.  below  the  elevation 
of  21,5  which  it  had  in  August,  1914 • 

The.  following  elevations  of  the  water  plane 
at  the  v  irious  Exposition  wells  re re  taken  when  the 
veil  was  not  being  pumped: 

»'  City  Sewer  Contractors* 
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TbuI« 

elevation  of 

^at«r  i 

lane 

at  flirt. 

■  ell 

^ar#  Jar. 

nr. 

Apr. 

Apr. 

Apr. 

:.  umber 

ricu 

10th.  11th 

.J^ta., 

3rdf 

,14  th  _ 

16  th. 

1 

14.0 

16,6 

17.2 

• 

2 

1.8 

9.1 

1*.5 

• 

m 

3 

13.7 

16.3 

<* 

18.3 

m 

4 

21.5 

21.5 

•> 

•» 

23. 1 

5 

9.2 

13.  & 

14.4 

• 

• 

A  curv;  ehowlng;  trie  -»ator  level  in   .oil  iio.  1, 
*Mle  running,  le  att  iche  1  ..oroto. 

Average  •mount  punped  frora  **arlc  fty stems     it  1© 
difficult  to  cot  a  truo  average  extending  ovsr  any  con* 
aidorable  length  oi  tiuo,  owing  to  the  fr<ct  that  diffor- 
ent  walla  were  beir.s;  punipo-3  at  different  t Mo  ~.  and  at 
different  r>xteo,  and  at  tine*  the  whole  plant  wag  shut 
ao-?n  because  the  r*>;!ervoir  vrae  fall,     rht?  following  taole 
,ivep  the  total  running  tiue  fur  t  ^various  walls  for 
the  period  of  32  da/a  fron  *>arch  15th  to  &pril  16th: 
Sfell  ho.  1  539  hm.'.unnin.j  fine 

ko.  2  54?  ;     ;  ; 

ho.  4....»«o'*J  „ 

..0.     &  •  W' 

.  «  . ,   _  —  5S. 

Total     .  .  .2160  K 

During  this  period  of  32  days  there  wae  deliv- 
ery r,t  the  Uescrvoir  16,285,000  «al'io"r»«t  *hieh  was  the 
net  amount  ;-a".p:2d  aoove  that  required  for  washing  of 
flllera  and  to  compensate  for  leakag  • .    mis    iv  »«  an 
average  of  7540  gallons  per  well  ?-->r  hour,  or  181,000 
Kalionn  per  -oil  per  24  hours,  counting  the  sump  an  a 
well, 
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Krosa  the  experience  had  thus  fur  wit?*  the 
veil*.  and  the  wear  on  the  puape,  1^  if  probable  that 
not  Roro  than  four  of  the  wells  and  tho  surip  can  bo 
counted  upon  as  being  in  operating  condition  at  one  tine, 

Hcooived  fru»i  hobo*.  Creeki    The  average  amount 
of  water  which  tno  Exposition  received  frcu.i  %ha  Lobor 
Creek  rupply  during  the  period  fro-i    rvrch  Ir.^t  to  April 
16th,  19X5,  wae  788,900  Ci?tD«|  the  maximum  in  any  day 
bein,;  1,030,000  G.P.D, 

Bprlng  /alley:     The  only  supply  taken  from 
Spring  Valley  after  t-.o  Exposition  opened  was  for  the 
Exposition  nurseries  in  rennossee  Koliow«  and  for  the 
Fisheries  inhibits,  there  r.ot  being  connected  *ith  the 
main  Byetem.  Those  two  ."prir.,;  Valley  lines  averaged  a 
total  exeunt  of  33,500    .-V.    it  should  be  noted  that  it 
wai  impossible  to  draw- Spring  '/alley  water  into  the  i.min 
distribution  ©yyt?;a  without  segregating  a  section  of  the 
-xpoRition  Grounds  an  .  alio  i  .    the  pressure  to  drop  in 
thr«t  section  to  about  55  pounds  psr  e  ;  laro  inch.  ?hie 
could  be  done  in  nn  emergency  and  thus  about  100,000 
C.i-.h.  additional  water  could  ^e  drawn  fro©  tipring  hilloy. 

Zone  fella  S     the  use  of  the  several  successful 
vnXls  located  on  the  Grounds  was  discontinued  about  the 
middle  of  ;  ferch,  1315,  and  unions  the  exigencies  require, 
it  i»  not  intended  that  they  shall  be  used,  as  the  *ater 
exhibited  turbidity  at  times,  an;  the  performance  of  the 
*«lls  «a9  not  generally  satisfactory.    Further;  ore  ,  as 
Previously  stated,  the  water  was  untreated,  and  th«  cost 
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of  pimping  **«  considers  ly  in  exoeoe  of  that  supplied 
frora  Coldcn  Gate  ark. 

tftll  hfo.  1  ?a«  pumped  from  October,  1915,  to 
yebruary  28,  1915,  with  occasional  periods  of  ehut  down  '•• 
twice  to  clean  out  rand  and  once  to  r'i;>air  pump*  it 
yielded  about  150  C»]?«.i  •  when  the  pifcapin^  presturo  we e 
balo*  50  pounds,  and  about  100  •  *\t  pressures  from 

55  to  65  pouni*.    In  this  connection,  tho  discharge  v/as 
pipe*  directly  into  th    water  distribution  system* 

There  wa»  a  pusap  installed  in    ell  Ho*  2  ani 
•tarted  in  i-'ecenbor,  1912,  after  >hich  the   /sll  was 
intermittently  pustped  for  tfrrt:s  weeks,  when  th    pupip  was 
removed,  the  well  cleaned  and  gravel  placed  around  tho 
casing    Owing  tc  the  lar&e  amount  of  ran-i  which  appeared 
in  the  water,  a  settling  tank  was  installed,  consisting 
of  an  old  boilor  »hell#  43"  in  tfissaeter  by  12  ft.  lo»g, 
set  on  end,  with  the  discharge  iron  the  pump  entering 
about  3  ft.  frou  tha  bottom,     rhe  connection  into  tne 
distribution  system  was  taken  from  the  top  of  the  tartft* 
This  well  was  puraped  from  &arch,  1914,  up  to  February 
28th,  1910,  coro  or  less,  a;?  determined  by  the  need?  and 
as  the  other  -ells  permitted  -  two  »ells,  usually  being 
o?-.« rated  at  one  tixee.     "he  yield  frota  this  -oil  am  raged 
about  bO  vi. ,     A  pump  was  installed  in    ell  Ho.  3  in 
April,  1914,  with  the  discharge  connected  directly  into 
tho  distribution  eystea.    The  well  was  pumped  occasional* 
ly.  but  owing  to  tho  vibrations  or  the  puap,  and  support 
of  the  motor,  it  was  not  used  as  union  as  other  *oll»,  in 
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August,  1914 1  t'.«*  pump  was  pulled  out  an-;  sand  taken 
out  witr*  a  sand  bucket,  oni  In  :>ocoi/ibc*r,  191',,  It  waa 
necessary  to  again  overhaul  the  pump,    rhie  well  yielded 
an  arcr^e  of  about  75  C*Pvb«  wh&n  pumped  rftgul&rly  eight 
or  nine  hours?  a  day* 

*  olle  I»o*  1  and  3  -*rcr?*  550  fo  t apart,  and  there 
wa*  a  slight  interference  *hon  both  were  pu&ped  at  the 
«aaie  time,  as  trie  water  ;>lan*s  in  each  was  lovor  and  the 
yield  froia  eaoh  somewhat  lea*?  th&B  -when  a  single  v?ell  vag 
in  operation* 

•/ater  from  the  go  three  wells         eo&ewhat  hard , 
as  samples  showed  froa  22  t)  50  degrees  of  permanent 
hardness  (drench  scale)  carrying  from  11  to  20  grains 
of  incru9tir.£  eolido  per  gallon,  iiaeteriolo&ieal 

tests  &\ade  f  rosi  time  to  time  showed  the  water  to  bs.eafe, 
but  while  entirely  potable,  at  tidies  there  was  evidence 
of  turbidity. 

^r^ft;     The  average  daily  draft  on  all  supplies 

•inoo  tno  opening  of  t.»c   ixposition  has  been  as  follows: 

y«e.20th  to  ?eb«28th  -  1,337,500  Gallons, 
Feb. 23th  to  K»r.3l4t  •  1,223,900 
Lar.Slst  to  Apr. 16th  -  1,27  ,800 

Il&a&E A !zutian_ j  ys it em • 

To  reduce  the  pressure  t->  80  pounds  in  the 
Attribution  system,  a  ijreekure  Urates  consisting  of 
•tai»dpipe,  tank  and  automatic  altitude  control  valve,  w« 
installed  belo«  the  Presidio  reservoir.    The  reservoir  is 
*t  an  elevation  of  37b  fo  t  end  the  Exposition  was  in 
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general  at  an  elevation  of  0  feet* 

Tne  domestic  -water  distributing  ayct^  ooinprA»ed 
59,000  lin«t»r  feet,  involving  850  tona  of  four,  six, 
eit;htt  ten  ana  twelve  inch  "Converse*  pipe  ao  manufactured 
by  the  -ationai  tube  Company.    All  pipes  and  fittings  wore 
coatsd  with  an  asphalt  composition  which  afforded  »uffic- 
ient  protection  for  the  time  required* 

In  general ,  all  siain  Exhibit  Palaces  wore  con* 
ncctcd  to  the  done e tic  water  supply  ey&ton  by  weans  of 
4*  supply  pipoe  on  each  side  of  the  several  buildings*. 
Those  supplied  a  loop  40  to  50  fc^t  from  the -outside  walls 
vhic.'i  in  most  cn.i?o£  was  supported  by  scans  of  hangers  3  to 
4  feat  belovi  the  floor;    although  in  the    achinery  Build* 
in^  thin  loop  vr  55  supported  overhead  on  the  bracing  true* 
Boa,  and  in  the  Palace  of  horticulture  and  the  California' 
Building  tiie  loop  *as  buried,  the  floore  of  these  build* 
ine»  bein^  laid  clone  to  or  directly  on  the  ground.  The 
-achinery  Building  had  additional  pips-  the  full  length 
of  the  building,  forrain:;  a  gird. 

Btandpipe  with  hose  attached  were  connected 
to  this  system,    these  were  placed  on  the  aisles  or  side 
*aUse    in  all  of  the  building*  cross  connections}  between 
thp  high  am  low  pressure  water  systems  were  installed 
in  euch  way  as  to  :.rovi<iz  the  automatic  sprinkler  syctcfi) 
with  both  primary  and  secondary  *»tsr  supply. 

Participants  in  the  States  and  Foreign  sites 
and  in  the  Conceptions  District  w*rs  supplied  with  water 
service  connections  fro£>  the  street  wains,  and  the' 
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exhibitors  froM  the  pipes  in  the  builam^o*    Iimzmch  as 
the  Exposition  water  was  ^enex-aily  treated,  it  was  thought 
recsfrsory  to  rake  special  provisions*  for  a  auppiy  for 
several  freeh  *ator  fishery  exhibits.    Dines  the  amount 
to  b*  used  for  this  purpose  was  not  lar~e,  epccial  water 
connections  were  enade  with  the  {Spring  /slloy  -ater  Cop>. 
pany*s  mains  existing  in  the  Grounds  to  supply  th-j  fish 
hatcheries  and  aquaria  of  the  united  states  Covernnent 
in  the  if'ood  Products  TiuilQiriij,    These  were  s£^U  oonn&o* 
tion»,  and  with  the  exception  of  Dovor^l  other  srr.all 
connections  th£t  were  obtained  through  service  taps  &ade 
to  the  Cpring  Valley  ffater  CoctpanyVs  stains  during  the 
pre^xposit  ion  period;  no  other  water  was  obtained  frots 
this  source*      &arvlo<*  connections  were  run  by  the  'xpjoi- 
tion  upon  application,  a  charge  being  nade  therefor  in 
accordance  with  the  <--ules  and  Regulations*     "'11  connections 
«rere  metered  and  domestic  consumers  were  charged  30/  per 
hundred  cubic  foot,  although  a  special  rate  based  upon 
a  sliding  scale  ranging  froa  50/  to  11/  per  hundred  cubic 
fsst  was  &&de  to  large  consumers  who  used  water  for  other 
than  domestic  purposes;     the  low  rate  being  for  quant 1* 
ties  between  60,000  and  100,000  cubic  feet  per  month. 
Jaa  approximate  out  to  the  Sxposi  tion  of  supply!.*;  w*ter 
i*3  shown  on  %  chart  wV:io  i  accompanies  this  report* 

pmit  #aier  {y ? tows • 

In  order  to  consent*  the  ^resh  *ater    up  ply,  a 
E*lt    ater  gysten  w<is  installed  at  the  Kaco  Track  to 
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•apply  water  for  eprinklinit  purposes,  anu  a  similar 
tystcn  was  provided  to  eupply  ehe&p  cooling  water  for 
internal  coobuotion  cnginee  in  the  *achinory  !  uildin^t 
A  special  installation  vrae  saade  to  supply  r,ca  water  for 
the  talt  wator  aquaria  in  the  Hawaiian  Building. 

At  the  Race  Tr;-ick  four  (4}  standpipes  fron 
which  eprinkldr  carts  could  draw  -sat^r  ^ere  placed  »:round 
the  tr*ck  and  connected  #ith  an  underground  distribution 
•ystea,  consisting  of  3",  4"  and  6"  *?ood  staye  pipe.  This 
eynton  waB  supplied  salt  water  by  means  of  a  2{r"  e«ntri» 
fusal  punp  driven  by  a  10  *U?«  220  volt  sotor*  taking 
suction  froin  the  :>ay.    A  25 #000  callon  wood  stave  storage 
tank  wms  installed  on  a  hill  in  the  ;  rctidio  nouth  of  the 
track,  at  an  elovrstion  of  70  fast  above  the  track  level, 
i^'alt  water  from  t.»is  system  was  used  almost  exclusively 
for  sprinkling  purposes* 

A  ss&all  pumping  atation  «ras  built  on  the  Ferry 
Blip  vh/irf ,  consisting  of  a  4H  centrifugal  putsp  and 
20  h.r,  220  volt  motor.    Suction  was  takes  from  the  ay 
at  a  point  where  the  sainitoura  depth  of  water  was  a~-out 
15  fe  t. 

Thie  pump  delivered  sea  water  into      6"  wood 
•tav«  piyc  lino,  9Q0  feet  in  length,  which  extended 
Uneath  the  wharf  structure  and  underground  to  a  point 
on  the  cast  side  of  the  Machinery  Building,  where  it 
delivered  into  a  50\p00  gallon  wood  stave  tank,  elevated 
BS  feet  above  the  ground  on  a  wooden  tower.      ni*>  ti-nk 
*a»  arranged  an  a  settling  tank  an    -ell  ae  for  storage  - 
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water  being  taken  frora  a  point  6  feet  above  the.  bottom 
throuch  another  <5"  wood  stnvo  pipe,  which  extended  ZOO 
fcot  south  an  i  about  155  fe«st  wast  into  the  Palace  of 
isachinory  beneath  tho  floor  at  a  point  south  of  the 
main  east  and  vest  art i  r  .  which  loaution  w&e  fairly  cen» 
tral  for  ths  engines  *hicr.  were  supplied. 

The  tank  and  wooden  eupporting  tower  »er# 
Obtained  on  a  rental  bani?  frora  the  Redwood  Siiuni  fact  urea 
Company*    The  totfcl  coot  of  the  installation,  which 
included  tae  punn,  lty?0  ft.  of  6°  wood  stave  pipe,  all 
fittings  and  connections  mid  a  tot?il  tank  and  tower 
tental  of  -  000  vae  about  |3,OO0. 

Consunerc  were  required  to  run  pipe  to  the 
Expositions  s»&inf  and  a  charge  for  each  connection  wa» 
cade  as  follow:*: 

l«,  .   10.00 

lfr*.   15.00 

2"  •••••••  .•••...«•  20.00 

3"   ♦   50.00 

The  raid  for  Bait  *4ter  ^as  established  at  12$? 
per  1,000  gallons  for  quantities  of  15,000  . or  lea* 
»or  quant  1  ties  between  15.000  and  40,000  i  11  slid* 

i«M!  scale  ftanKonolng  at  13/  and  falling   to  10/   <er  1,000 
Gall  on*?  vaa  in  force.    A  rsiniraum  charge  of    10.00  per 
-ionth  was  nade  for  1*  tap;     $20.00  for  l|rt  ta?,  and 
•30,00  for  a  2"  tap,  or  over,    the  amount  of  arater  used 
each  oonsuaer  was  estimated  frost  th*  pus?  discharge, 
it  was  impractical  to  install  m«U*»  on  the  salt  water 
lin es, 
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In  order  to  supply  sea  water  for  s:;lt  water 
fish  the  Exposition  installed  at  tin?  expense  of  the 
Hawaiian  Coarisflion  a  3*  Galvanised  iron  pipo  froun  the 
Hawaiian  huildinj;  to  th'j  ^oat  ..arbor,    ;>alt  eea  water 
v&i  brought  in  by  boat  froaa  several  *:ilc&  outside  the 
Golden  Gate,  and  pumped  through  this  line  fro«  pumps  on 
board  tho  boats    This  equipment  ws.s  alr)o  used  for  supply- 
ing tan  United  J  tatfca  bureau  of  *ieh«ries  exhibit  in  the 
Palace  of  Food  Products  by  means  of  600  feet  ->f  fire 
department  hose,  which  was  laid  froia  the  end  of  thia 
pipe  to  fcha  fiuaerif»s  in  the  Palace  of  Food  Products 
whenever  suoh  nervier  was  required* 

L-vi*-  r  :  yat<  ■  .Bi  # 

In  the  exhibit  building  section  and  in  the 
concessions  district*  "■-  combined  sys  tesa  of  severs  was 
provided  for  the  collection  of  fttore?  vater  and  sewage, 
wails  in  the  States  and  .  orei,  n  .  ietrict  a  separate 
eysten  wau  installed.    The  ctom  water  flo^  frosa  these 
las t  Baaed  areas,  with  that  of  the  t tock  Exhibit,  H&ce 
rraek  an-i  Drill  Orounda,  was  carried  directly  to  tho 
-*y  through  several  convenient  outfalls*     *11  other 
•5 torn  waters  and  all  sewa&a  was  car  rie  S  t:>   mq  outfall, 
•hieh  reached  the    ay  at  the  foot  of  fierce  street, 

"  ''art  of  the  information  given  in  connection  with  the 
1  ewer  Lye  tea  #a*  prepared  frota  matter  supplied  uy 
•  •Carpenter  and  «•'•  illard* 
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except  in  the  case  of  tho  roof  water  of  the  Agriculture 
?*laoe  and  a  portion  of  the  etora  water  from  the  adjacent 
courts ,  which  waa  carried  through  a  separate  atorra  sewer 
to  the  ^oat  Harbor. 

At  the  tine  the  sit*  '.vast  taken  over  by  tho 
Xxpoeition,  ana  before  tv  jo  work  of  hydraulic  filling,  ^as 
begun,  thoro  wore  several  city  ee'-vers  exietting  in  the 
i '-arbor  View  aeotion  of  the  grounds,  as  lell  aw  a  number 
in  that  portion  of  the  t^ite  obtained  from  the  Federal 
Government*      These  were  all  used  in  the  Exposition  sower 
system  an  far  as  it  was  ©canonical  and  practicable* 

Three  parallel  north  ail  south  eity  outfall 
•evert?  discharged  into  the  .ay,  %  6  ft.  circular 

•e-*er  into  an  am  of  the    ay  at  the  foot  of  Laguna  Street » 
nni  a  similar  section  into  the    arbor  View  basin  at  fierce 
Street i  ar;i  finally,  a  5  ft.  circular  sewer  at  the  foot 
of  SeJcer  Street,  all  of  which  sewera  wore  improved  by 
the  City  -with  additions  to  accomodate  tho  Exposition* 
Combined  branch  sewers,  aggregating  15,000  linear  fe^t* 
ranging  in  eiao  ffow  B  inch  vitrified  to  2*6*X 
brick  egg-shaped  sections  also  existed  in  the  streets 
within  the  site  at  the  tiae  of  the  coa<«eocement  of 
activities, 

in  the  Presidio  section  there  were  existent 
two  sanitary  sclera,  one  a  12  inch  iron  stone  and  the 
other  a  12  inch  cast  iron  pipe  which  discharged  in  the 
•y  beneath  the  rresidio  wharf.    Further,  there  was  a 
10  inch  iron  stone  pipe,  a  i*x  bo*  culvert  in  poor 
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condition,  and  a  24-inch  iron- atone  ;;ip2,  all  ol  vhich 
were  atom  se^oro,  discharging  into  the  Presidio  lowlands 
which  lands  were  later  filled  hydraulic ally  by  the 
Exposition* 

In  order  to  assist  the  Exposition  and  in  con. 
foroity  with  &  comprehensive  oe^r  program*  the  City  of 
San  tfraneieco  extended  the  i  iarce  street  outfall  1773.75 
feet  acrooa  th«3  site  through  the  Exposition  fill  to  a 
point  outside  of  the  seawall*    This  sewer        built  of 
conorete,  circular  in  section  and  increasing  in  dia&ster 
frca  7  foot  to  6  fe<;t.     it  ^as  px^ovidod  ^ith  a  sub^er^ed. 
t*o  compartment  outlet  having  a  flow  line  elevation  of 
•23  foot  at  the  outfall,  outside  of  the  seawall,  tha 
outfall  was  de?i&ncd  to  discharge  the    axima")  calculated 
flov/  at  extreme  hich  tide  -4«    This  sewer  served  the 
-i&trict  of  800  acro:>  .taediately  surrounding  t.»e  imposi- 
tion Grounds.    2n  addition  to  this;  the  City  obstructed 
t«o  intercepting  sewers,  in  general  2*6*at  5'9-  and  ega 
soaped,  one  from  the  foot  of  Lagaaa  Ctrest  3100  f  •  long 
and  one  from  the  f o ) t  of  Baker  Street,  1$35  feet  long  to 
an  intersection  with  the  fierce  :  treat  sewer  at  Tonquin 
tr^ot,  the  idea  bein    to  provide  for  the    xposition  one 
•anitary  outfall    t  fierce  Ltreet.    St  was  the  desire  of 
the  engineers  to  prevent  the  lone  beach  line  from  becoa- 

fouled  aa  it  doubtle^  would  if  numerous  sanitary  ouU 
falle  *ero  provided.    The  city  constructed  these  inter- 
cepting secern  at  the  request  of  the  Deposition  ani 
4««igr.ed  theia  and  ti.e  fierce  Street  sewer  to  ccrry  off 
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the  dry  weather  flow  of  the  entire  Exposition  site  arid 
the  adjaotmt  section  of  the  city.      Jhe  intercepting 
tewer  west  of  *  ieroo  street  was  projected  to  cross  an 
ara  of  the  i>oat  harbor  which  it  w<ag  originally  Intended  to 
fill*    However*  it  wau  found  impossible  to  erect  a  bulk* 
bead  to  hold  this  fill  so  the  roadway  was  carried  across 
on  wooden  pile  trestle.     The  £•  x  3*  ooncrsto  sewer  sec- 
tion which  the  o*ty  proposed  to  install  was  onitted  and 
2/50  feet  of  30"  wsod  stave  pipe  with  3*  staves  was  hung 
under  the  trestle  as  a  substitutes    The  city  paid  0500 
toward  the  cost  thereof.    These  intercepting  sewers  were 
designed  by  the  city  to  carry  only  the  dry  weather  flow 
of  the  corresponding  trunk  sewsrs  »  that  is»  uaguna  and 
iiakcr  Streets,  together  with  each  sewage  as  they  gath- 
ered alone  their  runs*     The  sewage  «ae  deflected  from 
each  trun*  into  its  intercepting  sewer  by  a  *eir  placed 
Just  below  the  point  of      Junction.     The  stora  water 
floa,  carrying  diluted  sewage,  was  to  :>ast*  over  v.s  weir 
and  through  the  respective  trunk  sewers  to  the  .  ay*  The 
iiakor  Street  tx*unk  was  continued  by  the  city  from  ite 
Junotion  with  the  intercepting:  sewer  713.75  feet  to  Uie 
Bay,    vnis  extension  was  b*Cmn  61  concrete  sewer  with  a 
■ubtaerged  outlet  at  a  flow  line  elevation  of  -22  at  the 
outfall, 

0«inC  to  the  dist nee  to  be  traversed  it  was 
decided  to  provide  a  sanitary  and  stom  sewer  syeten  for 
tas  area  vest  of  :,«*cr  Street,     Provisions  were  smmU  for 
•ending  the  storm  water  a  Meetly  into  the  *ay  througfc 
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icvoral  different  outfalls »  and  the  sanitary  sewage  over 
to  the  flaroa  Ctreet  outfalls    Xhie  necessitated  puripln^ 
of  fanitary  sewage  into  the  ;  oker  Street  sewor.  &bovo  tUe 
deflecting  weir,  after  which  it  had  a  gravity  flow 
through  the  went  intercepting  sown*  to  the  iiorce  r.  treat 
outfall* 

Since  much  of  the  Exposition         on  lo ;  ground 
near  high  ti'lo  elevation,  it  was  necessary  for  the 
engineers  to  r=ake  a  nunbor  of  studies  of  tae  tide  ele- 
vations of  ;  an  Francisco  Bay*    Consideration  of  a  heavy 
rainfall  at  times  of  high  tide,  anci  the  desire  to  re. 
frain  froa  the  ubo  of  pumping  installations  wore  oondi* 
tiona  of  the  sower  design,     it  was  finally  sonoludcd, 
considering  the  short  period  of  uec  sf  the  sewer  system, 
that  it  would  be  unwise  to  donsider  such  &  peak  condition 

the  simultaneous  occurrence  'of  high  tides  and  heavy 
rainfalls,    if  this  occurred  it  could  at  ao'?t  create  but 
a  temporary  flood  condition,  and  since  the  building  floors 
in  general  were  set  *t  elevation  of  f  4;  feet    r  above, 
the  only  damage  which  could  result  -vouid  be  possibly  to 
fine  gardens  and  roadways* 

From  r„  study  of  the  duration  of  the  various 
tile  elevations,  a  height  of  -  7  feet  city  tote*  in  gsnera 

taken  as  the  starting  point  of  the  hydraulic  g*a4o 
line  for  obtaining  the  required  sewer  sizes  where  tue 
sc^cr  eaptied  directly  into  the  Bay*     "were  connections 
»er«  ir^de  between  the  'ixpoeition  system  and  existing 
cHy  sewers,  the  top  of  the  city  sewer  was  taken  as  tho 
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point  from  ^rhich  to  start.    In  the  oafoe  of  tho  two  inter* 
cepting  city  sev/ero,  the  inaido  top  of  these  sewers  at 
their  Junotion  with  the  fierce  Street  trunk  was  taken 
ae  tho  point  on  the  hydraulio  ^rade  line,  and  their 
capacity  computed  baok  therefrom. 

In  tho  determination  of  the  tnoimt  of  utom 
water  to  bo  considered  in  tho  computation  of  pipe  j?iss«# 
tho  ^an  Francisco  il&infali  Rata  Curve?  yaa  used*  This 
ourva  t~ivon  a  rate  of  2«16  inches  per  hoar  for  &  5  r.inute 
interval,  nnd  a  rate  of  •590  inches  for  a  CO  ninute 
interval*    It  «ao  assumed  that  for  a  etprn  of  five  nirw 
utet  duration  that  the  run  off  in  the  concessions  district 
(paved  roads,  roofs  Bind  sosae  yards?}  would  be  70.-,  frba 
the  roof  e  to  the  r.ain  exhibit  palace  a  100$  9  from  the 
courts  (paved  roads  and  entrances)  10C  ,  end  far  s  five 
to  ten  ciinute  interval  f rota  all  gardens,        •  Jurthsr, 
tho  assumption  wae  trade,  based  upon  a  variable  interval, 
that  the  run. off  from  tho  States  and  Foreign  Pavilion 
districts' -would  be  40.',  froai  the  Stock  Exhibit  70  ,  froa 
the  Drill  Grounds  and  tthletio  Field  30?,  from  the  Saee 
Track  60.:,  and  frosa  the  steep  hillsides  of  the  Presidio 
south  of  tho  Kace  Track  for  a  10  minute  interval.  60  '■• 
the  volume  >r  sewage  freta  the  1-taUe  and  foreign  section 
'«as  ta;-cc>  as  20  gallons  per  simita  oor  building  frcn  70 
Buildings,  which  it  was  assueuid  would  occupy  this  arc-, 
tod  that  of  the  Live  Stock  ruction  was  taken  at  900 
gallons  per  Kinute.    In  order  to  care  for  two  sanitary 
•ewers  from  the  Presidio  which  were  to  be  connected  to 
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The  Exposition  system,  an  allorsjjoe  of  1600  gallons  por 
minute  uas  wade*     The  required  sizes  of  iron  stons  ;>ipe 
•e^ero  were  obtained  froa  the  table©  of    illiacns  and 
liasen  for  tile  fietfora,  while  the  oizo«j  of  vood  stuvo  pips 
wore  obtained  from  the  diagrams  of  ^hereon  ft«  ;oble, 
baeed  on  tuo  fomul?ie  •   .  *  1* 5-8  x  D  2.67  x  ji#56L>,  in 
which  &  ia  the  difccltfirge  in  cubic  foct  per  second,  D  the 
intermix  di&aetor  in  feet,  and  li  the  hoiad-in  foot  in  one 
thousand  f;et» 

In  general 9  both  the  iron  stone  and  wood  stave 
pipes  ware  laid  on  the  following  »lnlir*uaj  jcrconta^  of 
trades:  6*,i:;  8H,7  :;  XC",5  ;  1?'V<  ;  l5"tS.";  21%2  '{ 
c4*,l  •    Exception  to  this  :jt  cticc-  occurred  under  seme 
of  the  Exhibit  Palace a,  in  the  •  t^-tes  and  Foreign  <  &vil- 
ion  district,  at  the  upper  ends  of  a  few  sewera  where, 
by  pl^cin^;  tr.o  small  pipe*  on  eXi  /.tly  flatter  grades 
than  the  above,  the  co.-t  of  the  system  was  considerably 
loveroi  by  reducing  the  depth  neoearary  for  the  lower 
sections. 

The  entire  systea  was  siKipl*  and  Uir>  ct,  £nl 
*ith  the  exception  of  the  settling  fill  and  the  decision 
to  have  tut  one  sanitary  outfall,  no  p-»rticul-.r  iifficul* 
ties  of  deslgtj  were  encountered.    Vh  i  city  eewcra  were 
naturally  uoed  ae  a  backbone  of  the  .{xpo  fit  ion  system. 
*a«  grades  were  n*3ce«oarily  flat,  beeause  of  the  nature 
of  the  site  and  its  t;roxinity  to  the  water  level*  aar- 
the  ee^rac©  pu::;p  and  sua?  in  ttie  t  t&tes  and  Foreign 
district  for  lifting  taa  sewage  of  thie  section  to  the 
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vost  branch  of  tho  Tonquin  Street  intercepting  sewer,  no 
features  of  particular  note  wore  required. 

The  entire  ^position  sewer  system  7as  based 
upon  tho  uao  of  second  quality  vitrified  pipe  and  wood 
ttsve  pipe,  as  determined  by  th©  eoct  of  each*  There 
vers  other  conditions,  hoover,  which  entered  into  the 
selection  of  wood  stave  pipe  for  the  States  and  Foreign 
District  sanitary  ee.veri,      Inasmuch  as  all  sewage  of 
this  section  had  to  be  lifted  v;ith  6tVf/a,;e  puraps,  as. noted 
above,  it  was  desirable  to  install  eueh  pips?  as  would 
reluoo  tiie  l*>a]ca£e  of  ground  ;<?ater  into  the  systeia  to  the 
lovest  posoiblo  a&ount*    Further,  in  vie?  of  the  sottlo- 
nsnt  which  was  constantly  taking  place  in  that  portion  of 
tho  Exhibit  Palace  area  composed  of  the  recent  dredt;er 
fill,  it  was  found  desirable  to  provide      type  of  pipe 
which  had  ootae  flexible  qualities,  and  to  meet  this  con- 
dition wood  stave  pipe  was  also  used  in  the  Kxhibit  Palace 
areas  to  sens  extent,    as  a  rulo  it        found  that  the 
greatest  economy  resulted  in  using  vitrified  pipe  from 
8"  to  15*  in  diameter  cni  wood  stave  pipe  froa  IB*  to 
30"  in  diameter;    but  vitrified  pipes  a?  large  as  24" 
diameter  were  used  in  sanitary  and  e cabined  so  -/ere  be- 
cause. ry*  branches,  \*hioh  were  provided  for  *ide  severs 
About  every  25  feet  -era  r.ore  easily  installed,  and  etave 
pipen  as  erfvall  a«  10"  were  used  where  water- tightness  was 
a  requirement.      here  wood  etave  pipe         used,  the 
•P«oificatione ,  except  ae  otherwise  noted  herein,  culled 
for  standard  machine- banded  £>ou£l*s  fir  pipe  banded  for  a 
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25  foot  head,    this  was  used  for  all  obtainable  eizeo, 
the  eiaximum  beln&  £2  inches,  while  continuous  stave 
pipo  was  used  wnoro  larger  sizes  vere  r^uirod. 

At  tiwea,  after  usurers  aero  installed,  the 
blook  plan  of  several  of  the:  districts,  particularly  a 
portion  of  the  states  an  J  Foreign  Pavilions,  was  entirely 
ciiantjed,  and  tho  se^cr  locations,  which  v*ers  stade  to 
aeeonr.o'lstG  fomor  plans  9cre  not  35  advantageously 
looxtwd. 

tfith  tho  exception  of  the  California  building 
anl  tho  Palace  of  -  ino  Art^t  the  pwer  system  under  the 
buildings  consisted  of  combined  $0  era  carrying  both 
sanitary  waste  and  stora  waste.    Ordinarily  thi  eewsr* 
under  buildings  wore  6"  to  24*  vitrified,  located  along 
tho  roof  downspout  lino**,  and  in  come  cases  were  supported 
upon  plank e  hu.i£;  from  tha  floor  eysteau    i  ide  severs  for 
participants  were  connected  cither  to  a  combined  sewer 
or  a  sanitary  99m v$  a  charge  for  thin  privilege  being 
mde  in  accordance  with  the  Rules  an4  Kegalations* 

There  wore  installed  in  the  Concessions  District 
five  separate  systems  comprising  six  to  14  inch  iron  stone 
?ipo,  for  carrying  combined  sewaget  **hieh  wera  attached 
to  city  eoT/cr'-  ttoftt  exioted  in  »aany  of  the  fonser  city 
otruets.    the  ground  lay  higher  hero  than  in  any  other 
portion  of  the  site!     in  all  eases  the  grade  was  good  and 
tho  aewern  operated  undor  no  head* 

In  the  exhibit  pal***  '-*»^ict  the  three  city 
trunk  and  Intercepting  sowers  ^era  u*cd  in  connection  *ith 
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tho  exposition  systcai.    All  of  the  Exposition  Building 
roof  water  and  oonitary  sewage,  and  probably  throe* fourths 

of  the  surface  run-off  of  tho  district  drained  into  those 

i 

•owors*    As  will  be  seen  froa  the  list  of  contractu, 
tcwero  under  buildinga  to^othar  with  the  connaction  to 
the  nearest  manhole,  are  re  included  in  plumbing  contracts, 
while  esters  in  tnc  streets  which  varied  fraa  6*  to  28* 
in  disaster  vyore  lot  an  separate  contracts. 

To  collect  the  stem  waters  of  the  6C  acres  of 
roof  area  of  t;>e  nain  palaces,  and  other  roofs  estimated 
at  15S  second  feet,  tae  eov.-er  systea  was  carried  under- 
neath all  buildings,  directly  into  which  wore  entered  the 
shoot  netal  dovmspouts*    ~ouths  of  downspouts  v;erc  flared 
enough  to  theoretically  care  for  the  capacity  of  the 
T6rtic.il  pipe*      Yho  rale  of  ons  square  inch  of  cross  sec* 
tion  of  downspout  to  each  fOO  square  feet  of  roof  surface 
*as  adopted.    Generally,  however,  no  downspout  of  less 
than  4  inch  diameter  ©as  used. 

In  the  r.tato  and  Foreign  Carillons  district  •  the 
•ysteos  consisted  of  one  combined*  one  sanitary  and  three 
8 torn  systems*    The  sanitary  system*  which  cared  for  f  otst 
of  the  sanitary  sewage,  drained  by  gravity  into  a  concrete 
eu-.p  centrally  located  in  the  district,  and  having  a 
bottom  elevation  of  -lo«4  feet*    Clone  by  this  ru.  p  «ac 
tunk  n  redwood  tan*,  sufficiently  weighted  against  flota- 
tion, which  contained  t-o  10"  horizontal  rtreugh  eantrifu- 
£*-  pumps  with  a  specified  spsed  of  &O0  B.P»*«  each  car* 
n«cted  by  a  silont  chain  drive  to  a  25  -.:-•*  3* phase* 
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60-cyclo,  220  volt,  1300  K.rV  #t  £estin£hou8e  notor 
nouritcd  At  tho  earns  olov^tion  ae  the  $u  po#    H&ch  pump 
vao  fed  by  gravity  through  an  1Q*  ^ood  stave  pipe  from 
th*  euap,  proper  arrangements  being  aade  for  automatic 
operation*    An  tho  estimate©  showed  the  quantity  of  sew* 
a^e  to  bo  pumped  to  bo  4,100  gallons  per  minute,  the 
specifications  required  that  each  puiiip  have  a  eapaoity  of 
2500  6«&a&«  against  a  10  foot  head  discharging  through 
1168  feet  of  20  inch  machine  banded  Jouglaa  Fir  atsivo 
?i?o. 

Special  overflow  provisions  were  r..?Ae  in  the 
euap  by  *ve&ns  of  t«o  eoJapartixcnta  and  a  root angular  flap 
gate.    One  of  these  compartment e  a';?ei  an  a  manhole  on 
a  40  inch  ptorra  sewer  running  directly  to  the    ay,  *o  that 
if  for  any  reason  a  pissp  failed  to  act,  the  eewa&a  *?ould 
rise  in  the  euiap  until  il  ^.ciched  the  flap  gate,  pftmiU 
ting  it  to  overflow  into  the  afcorm  sevror. 

To  care  for  the  storm  r-ater  requirements  of  tho 
U»    G«  Government,  the  Exposition  replaced  the  original 
3'x  S^e"  uteris  water  culvert  fro*i  the  i'renidio  by  a  con* 
tinuoue  fit  ave  redwood  pipe  ivith  galvanized  bands,  46*  in 
aiaacter  at  the  upper  end  end  51"  in  disaster  at  the  out- 
fall, this  &l«  pipe  being  the  largest  si«e  installed  by 
the  Exposition*    The  Government  required  redwood  pipe 
instead  of  fir  because  of  ita  tore  durable  quality;  in 
*»ot,  tljic  United  States  i  overrent  required  that  all  etorm 
*e*era  jn  the  Presidio  which  connected  in  any  pay  with 
their  existing  drainage  ayateaibe  of  more  permanent  corw 
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atruction  than  would  have  bean  necessary  for  the  i:xpo«i« 

tlODt 

i 

During  the  construction  of  this  stora  newer  it 
waa  found  that  the  12* inch  iron  stone  eanit&r;/  tiov/ar  in 
the  Ireaidio  interfered  at  one;  point,  and  to  ore  for 
thie  situation  it  was  broken  ana  connected  ta  the  atorw 
ea*er,  through  wnich  the  sanitary  sewage  passed  into  the 
iiay  until  the  sewage  pumps  which  were-  kein^  installed 
wora  roaiy  for  operation*     ihe  1?  ingh  C':et  iron  sewer 
fror.  the  i'reRidio  was  supported  an  piles  above  the 
.sxpoaition  established  grade,  so  that  at  had  to  b»; 
re  .oved;    and  to  provide  for  it*  discharge  a  connection 
sras  Bade  to  tho  £1  inch  etorm  sewer,  ar.'i  the  sanitary 
«e^6£o  temporarily  handled  in  the  same  Banner  as  above 
noted.    i.ater  on  the  two  unitary  sewers  referred  to 
were  eonnotftcd  to  the  ^position  sanitary  syastera  and 
thtir  ecjra&e  passed  through  the  pumps  to  the  Pierce 
Street  outfall,     i.ut  after  the  close  of  the  Exposition 
thaae  two  sewers  ..ill  probably  be  connected  to  the  stem 
•over,  which  will  become  a  permanent  combined  sewer  for 
the  iresidio» 

during  the  heavy  rains  of  the  niolcv  of  1913-4 
fcbout  100  feet  of  the  46  inch  wood  stave  etora  sewer 
floated  to  the  surface,  carrying  the  b&ek»fill  *ith  it. 
investigation  choked  the  computations  to  have  been  cor- 
root,  and  that  the  contributing  causes  of  the  failure 
*ore  tae  Ineomplete^eee  of  the  oyete.Ti  and  the  imperfect 
drainage  0f  the  filled  area,  producing  practically  a 
•aturatod  •iaterial  which  ofl'orei  little  resistance 
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Bgainst  uplift*    The  difficulty  was  corrected  by  placing 
a  loaded  timber  platform  over  the  section  affected,  and 
no  further  trouble  wan  experienced* 

The  drainage  froa  t.-.n  root  of  tae  *  alsoe  of 
line  '«rts  and  that  of  tt.a  area  in  ou lately  surrounding 
tho  buildinc,  soxao  ona  and  one-half  aorco,  7/ as  carried 
into  the  i'ino  Arts  k^oon,  which  covered  an  araa  of  5«67 
acres.    Aaido  froa  this  water,  the  lagoon  received  water 
fr«a  seepage,  in  consequence  of  which  it  was  developed 
naturally  to  form  a  part  of  the  water  treatment  of  the 
exposition.    The  elevation  of  tho  surface  of  the  water 
of  this  lagoon  .'«aa  established  at  *S,  while  tho  bottom 
wao  placed  at  -7  feet,  with       allowable  rise  of  *ater 
level  of  a  quarter  of  a  foot  w  a  result  of  etonsu  ro 
ineure  this  level,  an  underground  overflow  weir  lb  fect 
lon0-t  in  the  form  of  a  square,  with  a  creet  el-ivation  of 
•5  foot  vrao  installed  at  the  north  on  i  of  the  lake*  The 
overflow  weir  was  within  a  box  about  6  ft.  square  and 
received  the  water  froa  a  grated  wooden  box  intake  one 
foot  high  by  four  foot  wide,  having  &  flow  line  of  -6, 
and  discharged  it  through  a  wooden  drain  1*  feet  high 
by  2*6"  wide  and  1?    feet  long  into  a  56"  wood  stave 
storm  iewer*    Proper  provision  was  -  ado  at  t  *e  io^er 
«nd  of  thin  box  drain,  which  had  an  elevation  of  -6,  by 
the  installation  of  a  fl^p  valve,  to  prevent  the  very 
hi<:h  tides  which  occasionally  srevailed,  from  bacinc  up 
above  tiio  levffl  of  the  overflow  woir, 

Lix  outfalls  for  tue  large  storsi  water  plpss  in 
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th«  westerly  part  of  the  grounln  consisted  of  boxed- in 
pile  etruoturoo,  the  dimensions  of  which  varied  with 
tht»  size  of  the  pipe.    -waller  outfalls  for  the  storm 
water  of  the  exhibit  palace  district  were  hung  from  the 
wharves • 

fcanitnry  sewage  fros  the  etoek  exhibit  eeetion 
vaa  conveyed  through  sewers  ranging  in  size  fross  6"  to 
16"  in  dianieter9  to  a  connection  with  the'  sanitary  systest 
pf  the  i-tatcf!  and  Foreign  l  if trictt  aftisr  which  it  was 
pulped  to  the    aln  outfall  se^er  at   'ic-rce  Ctrest*  An 
overflow  manhole  of  special  da 'sign  together  with  a  tile 
gate  was  virovided  so  that  the  sanitary  ecw&ge  could 
discharge  through  the  storo  water  system  of  this  district 
into  the  bay  if  for  any  reason  the  sanitary  pumps  were 
out  of  order* 

Btorra  waters  of  thewsstern  ^roup  of  states 
•itea  and  of  the  -ive  Ctotoie  section  -ere  drained  into  the 
•fcay  throu£h  a  main  outfall  wood  stave  sewer  30  inches 
to  40  inches  in  dlazseter  by  Beans  of  branches  ranging 
in  else  fron  8  inches  to  22  inches*      drainage  frora  the 
Presidio  by  scan*  of  existing  24  innn  and  21  inch  sabers 
*aa  carried  off  through  this  system  or  through  the  special 
ovorflo^  connection  with  tae  sanitary  system,  as  no  tod 
above* 

Th^t  portion  oi  trio  Grounds  immediately  south 
of  the?  live  Stock  section  received  drainage  frees  the  lo^ 
aillo  of  tho  Presidio,  and  to  carry  this  off,  an  open 
*oed  box  drain  2  feet  in  width  and  850  feet  Ion.:,  with  a 
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the  westerly  part  of  the  grounds  conniatcd  of  boxei.iu 
pile  etructureB,  the  ditfeneiono  of  *hioh  Varied  with 

tha  size  of  the  pipe.      mallor  ou* falls  for  the  atom 

i 

water  of  the  oxhibit  palace:  district  were  hun^  from  the 
whnrveB. 

tianitury  t«o^:ip;c  frosi  the  etook  exhibit  eeeti^n 
vas  conveyed  through  ©avers  ranging  in  size  fross  6*  to 
16"  in  diameter,  to  a  connection  with  th*  ?.anit0.ry  oysters 
of  the  ttatee  an!  Foreign  "iHricti.  aftor  which  it  watt 
punpe4  to  the    ain  outfall  sc^er  at  fierce  •  treet.  vn 
overflo*  manhole  or  spaci^l  design  toother  with  &  tide 
Gate  ??ae  provided  so  that  the  ormitary  eowaga  could 
discharge  through  the  ntoro  water  ayatess  of  this  district 
into  the  bay  if  for  any  reason  the  sanitary  pun?»  were 
out  of  order* 

Storm  v&ters  of  thetscatera  group  of  Btatea  • 
Bites  and  of  tho  i-ivo  :  tec's  eeciion  -ore  drained  into  the 
iiay  through  a  Bsaifl  outfall  wood  ut&ve  oewor  30  inehss 
to  40  inches  in  diacu&ter  by  mean®  of  branches  ranging 
in  Bise  fron  8  inches  to  72  inches.      drainage  fro;,  the 
i'r«sidio  by  Bieana  of  existing  24  inch  and  21  inch  sewera 
eaa  carried  off  t&rough  thin  eyateas    r  through  ta«  special 
overflow  connection  with  the  a&nitary  jiyat«a9  m  "Otod 
etovo# 

Thit  portion  of  tno  Grounds  teediately  south 
of  the  live  Stock  section  received  drainage  frora  the  lor 
hille  of  the  Free id io,  and  to  carry  this  off,  an  open 
wood  box  dr*in  .?  feet  in  width  and  850  feet  loo.  .  with  a 
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levol  flow  line  at  deration  was  provided,    !  torn 

wator  t-'iuo  collected  van  discharged  at  the  easterly  end 
into  tha  etoro  water  eyete..  of  t  ie  westerly  state  fciteK, 
and  at  tho  westerly  end  into  the  ntom  water  system  of 
t  o  !:aoo  Track  section,    this  bor.  was  laid  with  opon 
Joint  to  allow  seepage  water  to  enter,  with  a  view  of 
lowering  tho  <reneral  ^at-?r  planet  in  this  action  of  the 
ur^anit*.     The  drains  of  the  Presidio  were  connected  to 
this  drain  and  aurapa  were  placed  in  the  ravines  to  inter* 
oept*the  surfaoe  flo-?, 

As  mentioned  in  another  section  of  this  report, 
tne  nt era  t/ater  drainage  of  the  ;  ace    rack  and  1  ril  l 
Grounds  sat)  oared  for  by  an  18  inch  and  a  20- inch  stora 
ne>?er  which  drained  int->  the  Say  through  separate  out- 
falls*   The  rater  wao  collected  cy  Beans  cf  tisber  auiaps 
*ith  gratings,  placed  at  points  along  the  siarein  of  the 
Iiaee  Track,  and  tho  drainage  was  conveyed  thereto  by  the 
o*>on  ditohas  p»s  referred  to  elsewhere* 

About  318  acres  of    rssldio  hill  area  fast  and 
eouth  of  the  Race  Track,  drained  through  a  gully  or  ravine 
on  to  tho  ground  nan.r  ths  southwesterly  bend  of  the  track. 
Tail  drainage  vac  eolleoted  by  scans  of  a  sheet  piling 
intake  *ith  a  crushed  stone  floor  situated  at  the  -oint 
*hore  the  cully  debouched  on  to  the  flat  land,  Ihis 
drainage  was  carried  to  the    ay  through  a  wooden  box 
drain  2  feet  hitfh  by  4  fo.t  vide         1250  feot  long< 
-omo  tixae  after  the  installation  ef  this  drain  the 
Covernocnt  built  no-  stables  in  tho  flatter  portion  of 
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this  hillside  area*     Die  cover  systeia  installed  by  ths 
GoVcrnaont  to  oart>  for  the  drainage  thereof  *as  connected 
to  this  drain,  whence  it  «as  discharged  into  tho  iiay* 

with  regard  to  tho  various  structures  waich 
were  used  in  tho  eyelet,  it  should  ba  said  in  tnie  cace, 
as  in  all  other  Exposition  construction ,  the  first  con* 
•idoration  *as  cheapness  of  cost,  and  the  aeoond*  partic* 
uiarly  t/ith  regard  to  tho  sanitary  eyeteta*  the  sewage  of 
vhieh  had  to  be  pumped*  wna  crater* tightness*    Owin^  to 
tho  requirement  of  tho       0*  Govern  ent,  oerriarteaea  was 
required  on  those  eewerr  which  .?ere  to  be  used  feftersr&rds 
by  it*    "eTorsX  typos  of  manholes  were  tried  out  before 
the  three  forms  shown  were  adopted  an  standards*  The 
firet  was  all  timber,  which  .vas  used  where  the  seepage 
*a8  node ra to  and  water* tightness  and  permanence  were 
unessential;     tit**  second  rmc  of  concrete  with  wooden  top, 
snd  was  used  where  permajaenes  was  required  or    for  shallow 
depths  whore  tho  seepage  was  exoeB^iToj     the  third  had  a 
concrete  bo t ton*  a  redwood  etave*pipe  well  and  a  detached 
t inter  top,  and  was  used  for  depths  of  erer  6  feet  where 
'*&tsr*  tightness  but  not  pemanence  was  required*  lor 
lar^e  wooden  etare*pipes,  special  concrete  manholes  were 
designed,  a  typical  one  being  shown  herewith  in  detail* 
The  standard  lamp  hole  is  also  shown  herewith*  and  these 
*ere  installed  so  that  no  pipe  ran  would  be  oyer  300  feet* 

vhere  sewers   ms*ed  from  the  exhibit  palaoas 
Union  were  supported  on  ;>ilea  oTer  the  hydraulic  fills, 
thus  furnishing  unyielding  support)  and  entered  the  fill, 
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ft  portion  of  th<*  sew«r  outeide  of  the  building  wyg  ll&ble 
to  a  certain  settlement;    also,  whereas  the  city  ae»r>rs 
sere  supported  upon  deep  pile  foundations  an. i  not  liable 
to  sottleiaent,  the  exposition  severs  connecting  to  then, 

• 

which  noro  not  on  piles  wore  thus  susceptible  to  settle* 
cent*    A  special  snort  eootion  flexible  connection 
deoignod  to  connect  the  fixed  conduit  »ith  the  portion 
nubjeot  to  settlement  in  both  instances.    These  special 
sections  were  used  at  points  where  se^ro  lad  fron  fixed 
to  yielding  f oundntiorai  and,  ac;3in,  at  points  where 
severs  in  yielding  foundations  connected  with  other 
•ewers  in  fixed  foundations,      in  all  eases  the  general 
grade  of  those  special  sections  of  se?*er  -ma  kept  suffic- 
iently high  to  alio?  for  the  settlement  of  the  yielding 
foundation  and  still  injure  the  proper  conditions  of 
flo^r  in  the  conduit  iteclf. 

It  '.vas  necessary  to  as  sue* e  th-»t  the  run  of 
unsupported  ©ewer  7/ould  be  subject  to  approximately 
unifona  settlement  throughout,  the  aiaount  of  which  firaa 
determined  as  naxrly.  as  possible  frees  the  observed 
•ettle&ent  of  t.*j  adjacent  part  of  the  hydraulic  fill* 
5  tructurca  a»  shown  on  the  diagram f  allowing  for  s  drop 
of  10  inches  to  14  inches  in  14  feet  to  20  feet,  accord- 
ing to  location,  have  thus  far  proved  satisfactory.  In 
arch,  1314,  when  the  unsupported  sewers  fro«  the  Palace 
of  Kine*  ani  Metallurgy  were  eoaneeted  to  the  r^ln  sewer, 
it  was  found  that  the  former  **sre  iron  6"  to  11"  lo«er 
than  the  clsvution  shown  for  them  on  th«  building  plans, 
nona  of  thea  having  been  in  the  ground  uort?  ti-i&n  six 
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months* 

An  Interesting  detail  >r*a  provided  for  ths 
circumferential  expansion  Joint,  vfrsre  wool  glare  pipe 
of  t)io  larger  eizeo  enteral  concrete  rmnholon*     /he  end 
of  the  pipe  penetrating  tha  wall  of  the  &ahole  vas 
wrapped  with  ropo  oa'-cun  protected  by  r*  layer  of  tar  to 
prevent  ab  sorption  of  grout  fron  tr*e  concrete    all  *hile 
beinc  pour^-i.    It  ^ae  detsired  that  the  ropo  oakua  rsaaln 
flexible ,  to  take  uj  the  expansion  of  the  sood  stave  pipe 
resulting  from  the  Jr.oiaturo,  thus  preventing  cracking  of 
concrete  eutnholoe*    '.his  Joint  r.'.is  efficient,  as  oil  . 
Joints  inspected  thus  far  are  v,\ter  tight*  and  no  cr-iQk~ 
ins  of  oonorete  <fall3  has  occurred* 

A  number  of  changes  were  rxade  fron  tine  to  ti':e 
in  tha  eaten  basin  designs*  the  first  design  boi  -*g  nothing 
oore  than  an  open  wooden  manhole  with  a  grating  ton,  so 
th^t  water  drained  directly  into  the  ee^er*     The  second 
de?i:;n  waa  sosaawhat  similar,  but  with  a  quarter  curve 
of  iron  stone  pipe  ehich  extended  downward  into  a  rco- 
Ungularwooden  cateh  oats  in  to  trap  the  seifcr  gas;  but 
aa  tha  soil  was  generally  sand  it  was  impossible  to  build 
a  box  sufficiently  water-tight  to  maintain  a  continuous 
tool.    After  this  a  eix  inch  cast  iron  baofc  *ater  valve 
•-.v.  substituted  for  the  quarter  curved  iron  stone  pipe* 
but  ahil*  the  valve  kept  out  the  ae*?er  gas  it  doubled  the 
oovt  of  the  catch  basin,    "he  sucst  aaitlef  aetory  design 
•n*«  that  of  an  oak  barrel  shich  was  used  for  the  a&lls  of 
the  auRjpt  a  roc  tabular  hole  being  cut  into  it  and  a 
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quarter  bond  of  iron  utori'i  pipQ  ino»rtcd  for  a  tr:,p  ee 
in  the  first  Uccigru    Thin  last  design  offered  all  of 
the  advantages  and  norm  of  the  disadvantages  of  tho 
firet  two  type*.    The  barrel  catch  basin,  act  in  place 
complete,  cost  ?7.75,  while  tne  tinbe-r  oat  oh  basin  with 
back  Trator  valve  coit  approximately  U3.00,  viich  includes 
the  pipo  connection  •  all  of  which  appoara  in  tj&e  cost  of 
the  roado,  as  thin  itoa  \?ae  not  considered  a  propel"  charge 
E^aiiiet  the  eo«er  Lyoto.  « 

Aa  finally  completed,  the  exposition  ae»er 
eyotetn  proper,  not  including  dutch  basin  connections, 
oo*priaed  101.75    linear  feet  of  pipe*    .  oar  inch,  six 
inch  and  eight  inch  catch  baa in  connections  account  for 
??%344  linear  feet  and  City  ee^era  within  the  site 
anountod  to  10,075  linear  feet,  snaking  a  total  of 
149,977  linear  foot,  or  approximately  S8»4  miles.  Of 
the  130,102  feot  of  se^er  constructed  by  the  2xpcc£ilon( 
54,633  foot  constituted  combined  ee^er,  19,935  feet 
•anitary  sev/er  and  55,533  feet  atom  bo  f-r,  all  of  v.nich 
e-fibr-iced  106,152  feet  of  iron  stone  pipo  in  else  a  of  4 
laches  to  24  inchest    21,717  fast  of  *©oacn  stava  pip??  in 
■  izee.  froa  10  inches  to  51  inches*  and  2  33  fe  -t  of  V  tn 
*  to  2  twt  x  4  feet  box  culvert.    This  syteja  eared 

for  the  drainage  of  about  465  acres  of  lend  and  was  built 
*t  a  coat  of  about    142,000,  including  catch  basin  connae* 
Uona  and  eewere  under  building© ,  or  at  the  rats  of 
approximately  £290.00  per  acre  drained. 

Except  for  that  portion  changeable  to  street 
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lowers  it  is  impossible  to  etato  with  absolute  accuracy 

the  cost  of  the  Exposition  Oewer  System;    however A  the 

following  approximate  costs  are  fiivon: 

1,      ftewers  ine tailed  under  separate 

contract©  proper*  X?>  separate  con* 
tract?  having  "boon  awarded,  tfhioh 
Included  tuc  installation  of  approx- 
imately 03,000  lin-r.r  fest  of  pipe,.   : 07,042.  59 

2*      Sonera  Installed  in  connection  with 
building  contracts,  which  work  v;ao 
dona  under  t he     lwnbir<;  ite    fox*  the 
respective  buildings,  approximately 
44,000  linear  foet,....  55,000.00 

.    3.      lexers  installed  by  xposition 

working  forces  under  to  direction 

of  the  Department  of  Civil  ngineer- 

ing,  approximately  22,000  linear 

feet,  £"",000  1  incur  feet  of  --hieh. 

consists  of  4",  6"  and  8"  C&toh 

-5asin  connections;    there fo re, severs 

proper  laid  c-y  the  opposition  forces 

enount  to  about  4,000  linear  feet  ..  li#9?2#19 

4,      Catch  Basin  connections  installed 

consist  of  28,344  lin-nr  feet  of  4H 

6"  and  0"  pipe*     ?heee  vtr«  lnstai- 

led  entirely  by  ths  xposition 

forces,  but  were  charged  to  onus 

and  Pavements  and  the  cost  was  not 

segregated  from  other  itesss  of  road 

construction    Therefore  no  segre- 

gated  ootit  can  be  i:iv<?n  _   w.Ov/O^OO^ 

rotal  •  142#514.7S 

The  apparently  low  unit  cost  for  severs  install 
led  under  1%q&  2  as  compared  with  Hesi  1,  it;  accounted 
for  by  the  fact  that  a  comparatively  iarge  proportion  of 
the  severe  included  in  building  contracts  were  of  srsall 
diameter,  and  t-eir  installation  was  accomplished  with  a 
•aall  amount  of  excavation,  the  space  under  the  building 
pe rait ting  tais* 
^  ApproxCuaTed^" 
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In  concluding  the  ranarks  on  the  cower  system, 
and  in  order  to  £ivo  an  iden  of  the  size  of  th*  system, 
it  rjay  be  aoid  that  at  the  Janoeto^n  Exposition  12,000 
linear  feot  of  powers  were  laii,  ranging  from  6"  to  13", 
These  sewers  drained  into  t*o  concrete  ^ells  12  feet  in 
diaL-iotor  and  IB  fe«t  deep,  froa  which  the  sewage  -was 
pimped  into  lianpton  r<oads  by  electrically  operated  cen- 
trifugal purine,     rho  total  number  of  c^teh  basins  ussd 
woe  150-  all  of  pins  con^t ruction,     -ith  regard  to  the 
Yuion-Aiatj<ca»Pacif ic  Exposition,  t.-it>  eito  was  on  Higher 
ground  which  had  a  very  dense  clay  texture,  so  that  the 
problem  of  grados  and  seepage  was  negligible,  making  tho 
uoe  of  small  pipes   ?ith  timber  manholes  and  catch  ba»lns 
possible  in  every  c^ee. 

ffluiablng. 

^ith  the  exception  of  ths  Palace  of  achin^ry, 
all  imposition  Plumbing  was  dons  under  separate  contracts 
for  each  building*    The  installation*  tfcre  mde  in 
accordance  with  tae  usual  municipal  plicae  in:*  standards, 
vita  certain  exceptions,  as  for  instance,  sheet  eaetal 
downspouts  in  place  of  irort  pipesj  vitrified  soil  pipes 
In  place  of  cast  iron  r-^il  pipes,  and  various  other 
raooificatiotm  to  cheapen  the  work,  making  it  only  suf- 
Violently  good  for  the  short  period  of  use.    there  wore 
no  particular  features  worthy  of  special  mention,  except 
perhaps  the  unusual  size  of  the  piuabing  system 
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Considerable  attention  had  boon  given  to  the 
natter  of  eanitary  convenience «  and,  to  properly  care 
for  the  situation,  toilet  roona  and  public  lavatories  t*ere 
scattered  in  convenient  pooitions  throughout  thn  grounds* 
Jieeide  the  buildings  devoted  especially  to  the  purpose, 
there  were  public  comfort  ot  itions  in  all  of  tho  rjiin 
exhibit  palaco«*     Ml  public  ooafort stations  -ere  divided 
into  free  and  pay  divisions* 

Iho  pluiabin^j  fixtures  required  for  use  of  the 
public  in  the  convenience  stations  ^ero  ing tailed  by  a 
conocoflionaire  who  had  the  lavatories  and   >ublic  conven- 
ience conoeonio  »  which  "i/ao  baied  on  the  idea  that  on*?- 
third  of  all  toilets  and  urinaln  should  be  free  ana  t^o- 
thirds  pay.    In  thio  taanner  the  first  coat  of  all  toilets 
and  urinalc  was  saved  by  the  ^position. 

The  concessionaire' installed  fixtures  to  the 
following  extent:    114  free  and  240  pay  toilets  for  earn; 
ill  fre»  and  245  pay  toilets  for  women;     53  freo  and  113 
P^y  basins  for  -  en;  o7  free  and  109  pay  basins  for  women; 
56"  free  and  107  pay  urinals;    and  6C  slop  sinks* 

In  a.i  iitio  >  to  this,  the     'position  installed 
in  its  offices  throughout  all  of  the  buildings  and  in 
£uar4t  quarters  in  the  vari  -u<s  palaces,  266  toil-  ?ts,  310 
basins,       urinals,  50  slop  sinks,  50  shower  baths  and 
23  bath  tubs.    Further,  various  participants  in  the  States 
and  Vorei^n  sections  and  the  Concessions  District  instal- 
led in  their  buildings  a  nunbdr  of  fixtures  v/uok  have 
*>«cn  satinrited  a<3  320  ,  not  including  the  fixtures  in  the 
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2n*ide  Inn,  vliero  tuoro  wore  installed  an  additional 
1029  fixturotu 

Yrotx  the  above  it  will  bo  soon  tii?*t  tna  tot&l 
csrvpler-iemt  of  pl\mbin^;  fixture*  instilled  by  all  activi- 
ties in  oonnooti^n  with  the  Exposition  was  about  6250. 
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JKC  .V^i^  Ah!)  0?Ji  Aft.  \u . 

$9*4- f:  °P9*ruP.  tlpn 

Of  prino  inportanot;  was  the  consideration 
of   xpoeition  Roadways*    All  types  of  pavement  were 
dincuBsed  and  tno  general  conclusion  was  to  obtain 
not  nececsarily  the  best  road,  but  the  cheapest  road 
an<i  pavement  which  would  reasonably  caeet  the  E^rvice 
requirements;    firot  cost,  tr  if f io  conditions,  period 
of  uso,  caintenanoe  and  a  pleasing  color,  as  f*r  as 
thie  latter  w&«  poo^l^lo,  <srere  factore  which  were 
considered,    iron  p.  knowledge  of  the  conditions  at 
previous  Exposition?*  it  appeared  that  one  of  the  ssoet 
annoying  problo^o  which  arises  during  ^'position  work, 
lfl  that  of  road**  during   »re- exposition  periods.  At 
luch  tines  t:.e  construction  traffic  is  bo  heavy  that 
tii 3  roads  aro  generally  redue«d  to  asud  or  duet  by 
opening  day.  the  construction  activities  in  general 
continuing  to  the  last  day  and  overlapping  into  the 
Sxpositiaa  period.     Jhus«  road^caicing  anc  the  weris  of 
construction  must  be  carried  along  sismltanspusly . 
»'ith  consequent  conflict. 
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It  appeared  t2v^t  the  roads  wsr*  t3  be  s.ojeeted 
to  ?rs-  xpoait  ion  trsXfic  during  •  ^ ir  c;n3 trueti:a,  V^e 
dtliTer/  of  exhibits  after  t  ?ir  com  true  tun,  and  fi*al* 
Ijr  ixpo*itl?a  traffic  after  v_?ir  coa?lctio&«    It  via 
cscefjnry,  therefore,  to  c^nsi-er  &  type  of  ro.id  >&se 
wlilcJi  would  t\£c  cart  of  the  ;re» £x?eeitioa  cor.atrua^iea 
traffic,  a-"-  *  typo  of  road  turf  sea  which  would  provide 
for  the  t*o  latter  condition?,  eoet  at  all  Usee  bcls^ 
bemt  in  nird» 

Graded  hard  trap  roc's  rscaiarj  taecs  r-^z  terete 
bases  were  coneidfrei ,  aa  these  cateri'l?  would  eredace 
the  beat  and  -oat  durable  type  of  ro  d,  but  at  b.sswy  cost. 
Ths  roai  budget  prepared  on  t^is  baeis  ss&ounted  t^  appro"?, 
inately    633,0."-.    Considering  i&e  ehort  period  of  use, 
an!  the  fast  that  the  road  a  had  to  be  redovod  after  the 
completion  of  the    xpofition,  attention  va?  directed  to 
a  cheaper  type  of  roe  i  base. 

Hawing  in  Bind  the  desire  of  the  artist  to  hare 
the  rsada  play  an  Important  part  in  the  color  sehoese,  it 
*aa  thought  that  a  eui table  quality  of  red  rock  couli  be 
cheaply  obtained.     It  appeared  tot  this  present  vo^ld 
rore  nearly  comply  with  the  conditions,  and  frees  all 
points  of  vio^  bo  the  stoat  desirable,    i  ed  roe*  existed 
1*  Quantity  in  the  vicinity  of  -an  Francisco,  but  it 
Speared  that  it  eould  not  be  obtained  at  a  pri  &  of  less 
than  $2,00  per  cubic  yard,  on  account  of  the  long  tea.-* 
haul  to  the  Kxpoeit  on  Grounds.     XnYeetigatione  were  ctade 
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for  deposit*  of  red  rook  on  the  shores  of  San  »&noiaoo 

Bay  with  a  view  of  considering  sa-ao  for  .',:;poDition  road* 

. 

ways,  having  in  mind  sater  transportation.  Satisfactory 

I 

naterial  was  found  nt  >ort  ^aker,  directly  across  tho 

■ 

Hay  fron  the  reposition  Croundn.    Unfortunately f  tha 
Division  of  iTorkfl  could  not  obtain  psmission  fron  the 
Corcnandinti  Officer  to  quarry  the  ex?tct  location  eelooted. 
remission,  however,  vaa  piven  to  open  u?  a  quarry  in 
tho  sane  ceneral  area  of  Tort  ^akor,  an<5  test  holes  were 
Bunlc  vhich  showed  reasonably  satisfactory  isaterial* 

Proposals  wore  solioitad  for  quarrying,  trans* 
porting  tii.'i  unloading  r«d  roc';:  frora  Fort  iiafcer  quarry 
sith  the  alt»irn;itc  oropo^l  of  furnishing  red  rook  or 
other  rock  free*  aiv  source ^  which  the  bidder??  night 
elect.    This  finally  resulted  in  contract    o.  126,  at 
a  price  of  971/  per  cubic  yard,    during  tuc  progress  of 
the  uork  of  quarrying,  a  nor?  or  lass  extensive  dike  of 
t»o  ealled  hard  ^reon  limestone  I  #as  encountered  in  the 
quarry,  and  as  quarrying  waa  all  dona  by  swans  of  a 
steam  ahovel,  such  material  was  not  anticipate  1  nor 
ecvere*  by  the  contract*    It  «aa  arranged  that  the 
•position  should  accept  this  material  and  pay  the  con- 
tractor an  extra- price  for  quarrying  this  harder  rock, 
♦his  amounted  essentially  to  placi  •.:  the  average  price 


I  thli  was  a  cnloritic  schist  with  veins  of  liraoatona  cut 
the  general  mass  of  green  rock  waa  a  schist,  in  aosae 
cases  eeritioi'/ed  ana  at  titaes  approachin  serpentine* 

I 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Divuion  of  Work* 


for  rook  at  $1,023  per  cubio  yard.  Thio  occurrence  was 
In  &  reaoure  fortunate,  because  the  quality  of  red  rock 
produocd  as  the  quarry  developed,  proved  to  bo  a  poorer 
road  cat  a  rial  than  was  expected.  Xho  ;;ro«n  stone,  how- 
ever, vas  hard  and  durable,  avi  when  mi*  ed  with  th?  red 
rook,  vhioh  had  certain  cementing  qualities,  there  «aa 
produced  a  type-  of  paveaent  suitable  i  the  purpose 
without  undue  amount  of  rolling* 

Before  the  *?ork  cjc  m nc-5'i  of  laying  the  ohocan 
watorl:il  for  roads,  considerable  concrete  and  brick  do- 
trie,  which  vao  nade  available  an  the  result  of  tearing 
out  various  foundations  which  were  on  the  ground    X  the 
time  tno  site  "as  taken  over,  was  laid  upon  the  sand  and 
roughly  rolled  to  become  a  temporary  road  an-j  a  sub-bane 
for  the  permanent  road  material,  particularly  Tor  tho&e 
parts  which  would  be  subjected  to  the  heaviest  traffic* 
Other  temporary  rovA  treasures,  however,  were  necessary  for 
the  handling  of  the  lumber.  It  appeared,  after  it  hud  cecn 
decided  to  stevedore  t: o  saj or  portion  or  the  lumber, 
tnat  temporary  plank  roads  were  necessary*    These  roads 
v.ere  provided  in  general  around  the  four  sides  of  nil 
buildings,  usually  in  the  garden  plots,  leaving  the  a ain 
ixpoaitirn  roadways  free  for  the  progress  of  peraanent 
road  construction,    i'lank  roadways  were  composed  of  3M 
Plank  laid  on  3H  sille  and  were  normally  16  feet  *ida. 
This  work  required  1,245,727  board  feet  of  lumber,  -  Mich 
cost  526.600  at  the  -tfharf;    and  the.  labor  oost.raade  up  of 
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hauling,  laying  for  first  construction  traffio  roads, 
re:  oval  and  relaying  to  protect  per&anont  acphaltio  our. 
faces »  and  the  final  removal  and  storing,  cost  an 
additional  sua  cf  5-30,200,     it  :.ay  be  noted  that  *ill  of 
the  plank  was  relayed  onoe,  and  about  half  of  it  t?/ice. 

Xhcre  were  no  particular  problem*  to  be  solved 
in  the    design  of  the  road*&ya  with  the  exception  of  the 
attempt  to  produce  ohenp  roads  with  a  color  scheme*  About 
16'  of  tho  hxpo  ition  road  area  waa  located  over  the 
dredger  fill,  but  it  was  thought  that  no  trouble  ^/ould 
result  froa  settlement,  for  by  tho  tho  road  making 

had  started,  the  settlement  curves  had  flattened  out  to 
B0T.e  extent  and  it  wan  believed  that  no  difficulty  would 
onaue.      owevor,  ct<rt^in  road  failures  developed  during 
the  progress  of  the-  *ork  which  were  attributed  to  tho 
vibration  of  the  ro  ^d  under  he.'yvy  traffic,  caused  by  the 
oharaoter  of  the  underlying  dredger  fill* 

/►n  inspection  of  the  plan  will  convey  definitely 
to  the  raader  tho  location  of  the  main  avenues  and  road- 
ways with  respect  to  the  buildings,    £ot  including  plazas, 
the  avenuee  of  f-ioet  sections  were  from  AO  to  60  feet  in 
width  with  tho  exceptions  ot  the  Concessions  street  « 
which  had  a  width  of  BO  feet  between  flush  curbs  and  100 
feet  between  buildir:^  lines,    There  were  certain  service 
roadways  which  were  5:0  feet  in  width  between  curbs.  '  inor 
paths  to  tho  buildings  and  those  foniin-;  ?*rt  of  the 

b  The  •;i5noa  was  3360  ft.lon£  from  the  Av-onue  of  -'roereBS 
to  the  /sr.  :ies«  Avenue  «ate,  i:eaeured  alon;.  t-aa  center 
line. 
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garden  treatment  and  patrol  paths  were  from  4  to  15  feet 
in  width*    As  rrny  be  supposed  from  the  description  of  the 
iite»  the  greatest  portion  of  the  roado  were  generally 
nearly  level.    In  the  eouthvcr<t  portion  of  the  oite  a 
oaxinun  of  o  -  crado  obtained. 

Zn  consideration  of  tho  temporary  character  of 
the  Imposition,  curbs  for  roadways  and  paths  ^ere  general- 
ly of  wood  2"  in  thickness,  varying  in  depth  from  S*  to 
14",  depending  upon  the  character  of  the  prvenent  u?-jd. 
Catoh  basins  and  sevror  connections  were  constructed  in 
the  manner  dsscribei  undsr  sowers. 

Hock  was  dolivcrod  by  the  quarry  contractor 
from  bargee  into  bunkers  which  -vere  built  by  th<?  imposi- 
tion Et  the  Boat  iiarbor.     The  quarry  was  about  two  ;  ilea 
from  tr.e  bunkers,  and  the  rock  thsrefrom  ?»&s  delivered  in 
a  very  *hort  space  of  tine,  *ith  the  result  that  rock 
atniluble  upon  short  notice,  9.ni  spread  upon  the  road-ays 
with  a  considerable  degree  of  efficiency.    As  a  rul«  an 
average  of  500  yards  a  dsy  were  handled  during  the  courre 
of  r^ad  operations.    A  fortunate  condition  arose  from  the 
fact  that  the  contractor  who  famished  the  rock  wee  also 
the  contractor  who  furnished  the  teane  and  equipf-sent 
Under  the  e*«eral  teaming  contract,     "herofore,  in  his 
edacity  as  rock  contractor,  he  was  anxious  to  deliver 
the  maximum  quantity  of  rock  out  of  his  quarry  ea*h  lay. 
Vhifl  rouulted  in  a  maximum  output  from  the  teams,  which 
condition,  probably  would  not  otherwise  have  obtained. 
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tfith  the  exception  of  the  aijphaltio  surface©, 
til  road  work,  including  placing  of  rock  with  it*  rolling 
»nd  coiapaotin^,  the  curbn,  catch  baeinn  and  all  other 
contingent  work         done  toy  the  ^xpoeition  force  nceount* 
Grading  and  teaning  was  done  through  contracts  IB  and  236. 
The  imposition  leased  from  ths  buffalo  Btsaia  Roller  Cou> 
pony  several  ©team  rollers  of  different  size*?.  These 
were  operated  by  the    ^position  and  comprised  t  o  special 
6-ton  tandems,  tvo  tO-ton  t  and  eras  and  one  O»ton  tandem, 
and  two  10- ton  three  wheel  nacadam  steam  rollers*  in 
addition  to  this,  at  the  peak  the  Exposition  hire.1  fire 
additional  rollers  fror.  various  paving  companies.  ;ne 
leased  rollers  were  obtained  at  prices  ranging  from 
v40«00  to  &170.00  a  month  each,  the  Kxpoeition  paring  the 
freight  from  the  factory  •    In  r.oat  oases*  these  ^or«  on 
an  exhibit  basic  and  eubject  to  fr^c  return  to  the  factory 
under  the  ueual  transcontinental  freight  Bul»s« 

Bed  rock  Kaoadsai  base  «as  laid  before  the 
groatect  bulk  of  building  construction,  but  after  sewer, 
•water  and  other  conduits  and  ;>ipes  were  in  place,  and, 
uaring  a  percentage  of  clay  the  rock  eras  v&nily  compacted 
by  water  and  rolling.    Construction  traffic  was  permitted 
to  occupy  the  roads  before  the  final  surface  was  laid. 
At  intervals  during  the  progress  of  the  <.ener.nl  work 
variou*  roads  and  portions  of  the  roads  were  sarred  to 
traffic  and  then  brought  to  grade  and  surfaced  with 
Kaoadaar  an  asphaltuos  mastic,  or  a  sheet  asphnlt,  depend- 
ing upon  the  ultimate  uae  to  which  any  roed  me  to  bo 
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put*    1*0  protect  those  ourfacae  from  the  wear  and  tear, 
«•  a  rceult  of  hauling  balance  of  heavy  construction 
caterlala  and  the  exhibits  plank  roadn  v?ero  again  laid, 
thif  time  over  the  finished  road  surface: ,  over  which  the 
baianco  of  conotruction  tutorials  an4  exhlbita  were  hauled 
•hortly  prior  to  ths  opening  day,,  whereupon  the  roud  plank 
wa»  finally  discarded. 

Inasmuch  as  road  a  were  thrown  open  to  construc- 
tion traffic  before  trie  laying  of  th    final  surface* 
deterioration  occurred  to  considerable  extant,  especially 
during  the  rainy  season,    however,  all  Oaves  *ero  ssain» 
tained  in  a  eatisfao tory  condition  and  pre- -.xpoeltion 
construction  traffic  »a«  al«ay»  curried  along  efficiently. 
Ihio  point  is*  mentioned  because  this  Rialntenance  cost 
appears  ao  a  part  of  the  fonvtruotion  co&t  of  all  roade, 
*hile  normally,  maintenance  dating  conn tract ion  doee  not 
arise,  as  a  road  ia  fully  completed  before  traffic  i» 
permitted  to  occupy  the  ©ame.    After  the  roads  *ere 
constructed,  work  *&o  done  to  have  them  in  a  reasonable 
state  of  repair  at  the  opening  of  the  exposition,  partie- 
ularly  in  the  cane  of  those  roads  for  which  an  asphalt urn 
treatment  was  not  contemplated;    where&a.  those  which  were 
to  have  the  asphaltic  treatment,  *ere  brought  to  a  true 
surface  it&  ediately  before  laying  of  the  aaphaltic  top. 
^oneidorintf  this  oaintenance  feature,  it  U  not  believed 
that  it  »e«ld  have  been  poseible  to  have  done  th*  road 
*or,s  by  contract* 

it  **•  found  that  the  red  rocU  did  not  provide 
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a  tuitablc  surface  for  all  roads*    Consequently  sheet 
aeohalt,  1$" •  1"  or  ■]*  thick         laid  directly  upon  the 
nacadam  surface  in  those  portions  of  the  grounds  .wh ion 
appeared  to  require  this  treatment.      The  question  of 
•troet  oleanin,;  aleo  had  eona  bearing  u;on  t  :ie  deci&io*, 
for  investigation  indicated  that  it  srae  cheaper  to  olaan 
asphaltura  otro: to  by  aeeUanio&l  B#e opera  than  #iaoa4a*a 
streets  by  hand,  and  furthermore,  it  appeared  that  the 
saving  on  each  1/000  square  feet  thus  cleaned  during  the 
life  of  the  ::>:pouiti<M  v.;uld  provide  about  4,000  square 
foot  of  1"  sheet  asphalt,  and  3.000  square  feet  of  1;", 
:.•  tu  rally,  the  1^*  -was  laid  upon  thos«  roads  which  vers 
to  be  subjected  to  the  heaviest  f;enenl  traffic;  for 
instance,  the  t?»in  Croup         entirely  surrounded  with 
this  type  of  pavement*     It  was  also  carried  to  aonie 
extent  into  the  States  a-  d  roroign  sitse*  notably  in  the 
nain  thoroughfares.     1M  ^as  use?d  in  the  ''onoce^ions  dis- 
trict,  in  the  South  Cardem*,  and  here  and  there  on  the 
inor  roads;  \*  was  plaoed  in  the  three  stain  courts  arid 
in  the  avenues  connecting  thcia,  and  on  some  of  the  less 
important  roads,    this  *ork  was  accomplished  ^ith  case 
and  rapidity,  for  the  reason  thatnest  of  the  hot  aspnal- 
tua  vac  delivered  fro*  tno  contractor's  plant  located 
upon  the  grounds  in  the  rear  of  the    aehinery  raiding, 
Serhapa  the  most  interesting  of  the  pavements 
wa»  the  eand  *a«tic.    This  »as  laid  in  a  number  of  the 
garden  side  paths,  in  the'  Courts  of  ^ba  and  slower*, 
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and  here  end  there  in  the  open  areas  not  subjected  to 
henry  traffic.    It  conoi&ted  of  &  half  gallon  of  pure 
liquid  aaphilt  per  square  yard  of  pavement,  which  wa.s 
melted  snd  heated  and  applied  to  the  roadways  at  a  tor-ipoi*- 
•tare  of  250  to  300  de^roee  Fahrenheit*    the  hot  liquid 
asphalt  urn  was  nl-iced  in  a  uniform  layer  upon  the  surface 
of  the  naeadan  by  means  of  a  special  apraying  machine  , 
tpread  in  uuch  nannar  aa  to  thoroughly  coat  all  portions 
of  Bicad?na  ani  penetrate  tuo  voids  of  the  eurface*  Over 
tfie  top  of  this  liquid  asphalt urn,  there  waa  placed  ai" 
thick  layer  of  sand  which  had  been  heated  in  a  portable 
rotary  drier  to  auch  an  extent  that  the  color  was  changed 
to  pink,  its  temperature  when  placed  u;.>on  the  road  being 
fron  400  to  600  decrees  Sahrenheit.     As  soon  as  the 
rvaphalt  was  drawn  up  to  ths  surface,  the  pavement  .-*aa 
rolled  until  At  was  thoroughly  compacted.    The  result  was 
a  t&xtured,  Bandy  surface  or  a  pink  color,  which,  harmon- 
ised r,ith  the  trav<  rtir..?  finish  of  the  bulldinge. 

Similarly*  n  race  ■:■;%?  tic  *vaa  provided  for  eorae 
of  the  pavera^ntt  whlen  required  a  r-ore  gubetsuitial  surface. 
Two  ooRtinga  of  hot  liquid  aaphaUui*  sere  applied  to  the 
surface  at  not  lea--  than  £80  degrees  Fahrenheit,  the 
firnt  coating  be  inn  I  rrAlon  and  the  second  4,  gallon  per 
square  yard,    U^xi  ■  Asphalt  *a«  placed  in  ninin«i»  layers 
by  renr,,  0f  nn  approved     to ssi/.er  ciao?iifC  at  a  pressure 
or  not  lea«  f  .^.n  40  pounds  to  tae  square  inch.    A  ter  the 
first  coat  of  liquid  asphalt urn  had  been  applied,  the  sur- 
face  v..8  covcred  by  a  tpread  of  iw  to  1*  roc*  n:v;  trior-  _ 
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ouchly  rolled.    The  secorvi  application  of  hot  aiphaltua 
on  this  was  followed  vith  a  spre-id  of  *•  to  i"  reel:  and 
thi6  likewise  thoroughly  rolled,    The  final  result  ^ai  an 
oaphaltic  wearing  surface  witn  a  Blni&ua  thlokness  of  not 
lest  t  .an  £•» 

£ot  including  irregular  areas  there  «*re  15 
rdles  of  roads  ar.^  ;atl;s ,  v.r .  i-..    in  vidtn  fr.~  60  feet 
to  10  foet*     The  total  area  of  roadways,  pat-;'"  and 
irregular  f-r:<as,  outside  of  that  c .*ar£ed  to  court:  and 
bulldir.es  was  3,276,000  square  fe  t  of  which  2,-3Q2,000  ■ 
equare  feet  had  an  a??haltic  treatment  :f  Basse  tort; 
this  van  built  at  fe  total  cost  5f    457,000,  rot  includ- 
4ng  the  cont  of  tc~por:-ry  road  planks,  but  including 
wo sd en  curt'S,  catch  basins  and  ss-*er  connections  and 
road  maintenance  during  the  pre-  xoo-si  tion  period. 
1.247,000  squara  feet  o'  roads,  paths  and  irregular  rc**, 
of  which  1,110,000  had  an  asphaltie  treatment,  »erc  laid 
in  con-ection  with  the  buildings  and  courts,     Dae  red 
rock  ::>ac&d»ua  roadways,  *ithaut  an  asphaltie  surface, 
eTorfiCin£  7*   in  tihicknoss,  cost  -about  8/  ?or  ?  -Jarc  root, 
including  all  cost  and    laintenancs  to  the  opening  day; 
similarly  the  base  for  asphalt io  patiNsewtt  eoet  10/. 

and  5/4  •  aaphaltua  cnaetio*  and  s.«.eet  aiphattua  Z/'*9  • 
1*  and  l£-«  t;*ick  v&i  laid  at  &  cost  of  1-V>  ;  -  ♦  l#9/« 
2«9*  and  5.77/  per  equare  foot  respectively. 

fcany  annoyances  and  obstructions  w«  obviatea 
M  a  r**ult  of  th«  adopted  roa:  policy,  and*  all  thine* 
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considered,  it  nay  be  safely  said  that  tho  pre-  xpoeition 
rocd*  In  thie  cace  nerved  the  purpose  intended  and  *ere 
in  better  8h3pe  on  the  opening  day  than  at  previous 
•xpositiono.     Ooneequontly ,  the  general  construction  by 
the  Sxpo^ition  and  it*  participant r  tinn  greatly  faoill* 
tatod, 

i>rill  Grou nde^  end  Race  Track. 

An  area  of  aoout  40  acre?  in  the  westerly  end 
of  tho  grounds  ^ac  develops:  for  a  -rill  -round,  .  ace 
Iraok,  Athletic  yield  and  Grand  :  tnodn.    .^ein^  closely 
related,  thope  several  item*  scro  tre  ^ted  jointly  froa 
a  construction  standpoint. 

Conoid  er-.bl*;  work  had  to  be  dons  in  improving 
thin  torritory,  because  the  entire  srea  y>as  cov^riid  .ith 
tha  dredger  eand*     h  covering  for  this  sand  was  neces- 
sary, and  owing  to  the  exper.no  of  hauling  in  rnateri&l, 
attention  runs  directed  to  a  serpentine  bluff  in  the 
i'ret«idio  at  the  westerly  end  of  the  grounds*     it  w&s 
believed  that  the  -,\at*ri al  which  could  be  obtained  fross 
a  quarry  at  tni*  point  would  furnieh  suitable  material 
for  coverin..-  the  entire  area,    i'orr-iiosion  was  obtained 
froa  tho  (cuartermaeter's  ^ep&rtoent  and  a  quarry  «&• 
opened.    The  rocic  wae  quarried  by  «eane  of  a  ateata  ehovt  1 
and  spread  over  the  required  area  i~»  uniform  layers  in  a 
sufficient  quantity  to  ;>rovidy  a  covering  at  least  six 
lnnaes  tiles  after  rolling  and  compacting.     That  area 
<?o?r.prifinc  tho  drill  ground,  so  out  IS  aerew,  was  thor« 
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ou^hly  rolled  with  a  steua  roller  weighing  not  less 
than  eight  tons,  sprinkling  beir\;  dons  to  produce  as 
ejcooth  and  hard  a  surface  as  -«&e  possible  #ith  tne  eiater» 
ial  used*    The  area  actually  covered  by  the  :  olo  Field, 
son©  9  acres,  wan  not  rolled,  the  serpentine  ociri£  only 
spread*    That?  particular  work  cost  about  65^  por  yard 
in  place  and  required  jtbout  28,000  yarls* 

.Further  work  on  the  Jlaoe  Tracki  ^hica  vr?.is  ono 
nile  lon£  and  sixty  feet  wide  (except  for  th«  hosae 
stretch,  about  ?,0QC  feet  in  length,  on  the  nouth  wide, 
which  w^s  eighty  fret  vride),  consisted  in  covering  the 
crae  with  s  four  inch  layer  of  clay  topped  with  a  two 
inch  finishing  layer  >f  light  sandy  clay •  all  thoroughly 
rolled,  compacted  and  harrowed.    A  drain  ditch  aoout 
four  feet  wide  was  provided  onUrely  around  th«  inside 
of  the  track,  which  took  the  drainage  of  the  prill  Ground, 
Polo  yield  and  track*    Drainage  from  the  hillside  to  the 
routh  wi9  cared  for  by  means  of  an  open  box  drain  placed 
Just  underneath  the  front  of  the  Grand  Stands;*  under 
drains  were  provide!  as  required,  under  the  south  side 
of  tfes  track.    Acroes  the  track  and  drill  grounds  at 
two  point*  were  placed  e'tora  severs,  one  16  inch  -j.tr*  one 
20  inoh,  which  discharged  through  separate  outfalls  into 
the  ,ay.    rne  drainage  from  tuo  ditchee.-as  collected  into 
these  sewers  by  aeahs  of  auWpi  wfcere  retired.  Additional 
social  provision  was  wade  for  th*  drainage  of  the 
Athletic  and  Polo  Fields* 

-  2hS  - 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Division  of  Worki 


£plo  Field. 

To  proviso  a  standard  1 olo  Field  about  400  x 
900  foot  near  the  easterly  hulf  of  tho  .  rill  ^rounds 
ccction,  it  vftia  necessary  to  do  further  *?ork«    I'he  eoil 
at  the  cite  consisted  alooot  entirely  of  th-.;  crvod  puaped 
from  the*  :;ay,  and  during  the  process  of  puaping,  the 
entire  area  t&s  impregnated  with  salt*    The  serpentine 
over  tho  ^end  was  intended  to  provide  fx  base  for  the 
eod  and  support  for  tho  ponio3«    After  the  serpentine 
had  been  placed,  a  4*  lnyer  of  lotn  an  i  a  2"  luycr  of 
manure  was"  applied  in  s  manner  similar  t-;  that  followed 
in  the  yrnprtr^ti  n  of  tho  f,ardans5  elsewhere  in  the  'po 
ition  C round e#     *he  area  was  leveled,  plo^e-  an^&eeded  sit; 
bluefcrar.o,  and  oy  the  opening  of  the  i'olo  season  in  !  arch 
it  had  been  brca&ht  to  a  eosspaot  turf. 

Athletic  Field* 

A  portion  of  the    rill  Ground  aras  devoted  to 
an  Athletic  rield,  consisting  of  s  pol<   vault,  a  broad 
Jump,  a  hit;h  Ju-.p,  a  throe-lap  »Ue  running  track  ana 
a  ausrtsMtils  straightaway  -  this  latter,  however, 
not  built  until  after  the  ?olo  season  was  -VvT,  a*  it 
overlapped  a  portion  of  tht  Polo  Kiold.      ll  work  on  the 
athletic  Field  *as  carefully  done,  in  accordance  *itb 
athletic  etandw\rds»      On  this  track  *as  run  r.ll  foot 
Paces ^  comprising  the  100,  th*  120, the  2::0  and  the 
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440  yard  do.Bhes  gnd  the  half  nils  and  the  nil*  runs,  oil 
but  the  t*o  lattor  beinr.  run  on  the  straightaway*  Xho 
area  within  the  oral  was  furtner  devoted  to  the  Javolin 
throat  snot  put  ani  baa  re  r  throw* 

special  under  drainage  of  agricultural  irain 
tile  laid  in  broken  Ptono  was  placed  s.lon<:  the  northerly 
and  southerly  eider,  of  the  runr.in,;  track  Inside  of  the 
oval*    These  were  connected  u.i  to  thfl  IS  inch  storsa 
eewsra  previously  rsentioned*    Running  tracks  were  con- 
structed in  the  following  raannsrj     Jtasdi&teiy  upon  the 
terpentine  wao  placed  1  inch  of  straw,  two  inches  of 
•havings  and  one  inch  of  crushed  rocfe,  one  inch  of  coarse 
cindors  and  four  inches  of  fine  cinders-  rolled  to  a 
porfeot  finish*    ^straightaways  had  freaa  two  to  three 
inches  of  crown  and  the  curves  of  the  oral  had  a  super- 
slovatlon  of  twelve  inchoe.     The  approaches  of  the  broad 
Jump,  high  Ju&p  ana  pole  vault  were  constructed  in  a 
elallar  manner  without  crown  or  super- elevation*  Landing 
Pite  for  the  pole  vnult  and  hign  Jur.p  consisted  of  10 
inches  of  shavings,  whereas  the  landing  pit  of  the 
broad  Jussp  contained  10  inches  of  sand. 
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CHATTY  A. 
General* 

Acting  with  the  advice  of  the  epeei&l  committee 
on  Klrc  invention  of  the  iicard  of  "'ire  Underwriters, 
fipecial  attention  w&a  given  to  t:»c?  m?.tter  of  :  ir;  Pre- 
tention in  general  throughout  the    xpoaitisn  Grounds*  • 
Several  conferences  were  held  ir.    arch  1912,  at  which 
tific  a  program  for  firo  .>rotcotion  arae  f  emulated*  Xha 
-^position  indicated  its  general  plw»  for  the  ^rouoin,:; 
and  construct! on  of  baii'iin^'.  and  proponed  certain  fire 
protection  fe'ituro<3«        ho  Committee  w*rc  in  ^reui^nt 
with  thf;ao  euii,eFtionr;  ani  indicated  a  treatment  for 
v^riouo  other  matters  which  had  not  to  that  tifl-.o  reooivsd 
nature  consideration.    Their  recoi&aeAdati -no  were  embodied 
in     report  to  the  :  ir--c tor  of    orka,  raoat  ef  *hico  fol- 
lows herewith: 

"First,  no  to  general  plan*  a«  suce'eated  ay 
yourself.     The  nor.t  radical  departure  in  respect 
to  fire  protection  frod  the    »1  ■:»'-«  e*  .revious 
axpcalUcoa  ilea  in  tha  proposition  to  provide 
with  automatic  sprinkler  e^uipmento  all  o*  v. 
main  group  of  building*  except  t  -«-•  ana  jrts. 
Building  and  the  horticulture  uuilains.  »o 
this  idea  we  to  ;;,ive  our  strongest  ^yport 

and  to  •xpreee  the  belief  that  the  reduction  in 
insurance  r&tee  »ould  exceed  the  entire  cost  of 
installation,  ind  that  hy  no  oth«r  iiobiii  e  n 
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anything  like  tlie  *nne  confluence  in  the  safety 
of  the  Exposition  bo  obtained*    .0  very  ttuah 
doubt  Whether #  unless  sprinklerr  are  installed* 
tho  desired  amount  of  fire  insurance  on  buildings 
sod  especially  on  exhibits,  ean  os  fionursd*  ovu~ 
over,  with  such  equipment,  to^etaer  »itn  tr.o 
provicion  for  outuiio  open  sprinklers  and  other 
necesBary  fire  fighting  facilities  and  >ith  tne 
proposed  ch^ructcr  ef  building  construction,  the 
desired  spring  and  arrangement  of  buildings  stay 
be  considered  permissible ,  vhoraaB  other-vise  t^e 
exposure  hazard  from  one  building  to  another  would 
be  undesirably  i;rcat» 

"As  to  the  spacing  of  the  «"in  buildings,  it 
is  our  understanding  that  the  fsiniauaj  diet :  r;ce  is 
to  be  100  feetj  and  in  noet  c^ees  the  distance 
will  be  1&0  feet  or  .ore,  except  that  on  oithor 
side  of  tho  Administration  Building    tower  the 
spacing  r*ay  be  60  feet;  provided,  no* ever,  that 
whore  spacing  ie  100  feet  or  less,  the  exposed 
wells  of  buildings  shall  be  blank,  except  for 
passageways  provided  with  automatic  fire  doors; 
that  these  trails  shall  to  fireproof  or  01  special- 
ly fire* resistive  Cwns;tructien ,  such  as  concrete 
or  hard  plaster  on  expanded  ?set-.?l  on  steel  frame 
or  heavy  wooden  post?  rather  than  wooden  studding, 
and  shall  be  equipped  with  outside  sprinklers;  tho 
to^cr  al*o  to  i>e  constructed  of  non-flasa»-.a.bi« 
and  f ire»resirtiv-  materials* 


apply 


noraal  water  pressure  of  bO  to  60  pounds*  ins 
automtic  sprinkler  eye tea  -rill  be  connected  vith 
both  those  eystesss  of  sains,  and  the  low  pressure 
system  will  bo  provided  vita  hydrants  for  secondary 
protection  a&ong  the  main  buildings  and  10c  primary 
protection  in  the  area  occupied  by  th«  various  bate 
buildings,  unless  the  mains  of  the  high  pressure 
system  ure  extended  to  this  area* 

"Sooond.  we  beg  to  record  ear  opinions  on 
various  general  features  -f  construction  and  protec- 
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tlon,  wnich  ideas  iaay  bo  elaborated  and  developed 
as  olrcortotances  demand, 

•as  to  tho  nain  water  supply  for  firo  orotec- 
tion  purpooce,  wo  believe  that  provision  should 
be  made  for  delivering  at  the  westerly  end  of  the 
ruain  group  of  buildings  at  leant  the  capacity  of 
the  pumping  station  nearest  the  Exposition  site 
plus  a  fair  proportion  of  the  delivering  capacity 
of  the  municipal  system,  or  Bay,  20,  -'00  (^"llons* 
a  ninuto;     this  vtIII  not  provide  any  too  grc  t  a 
supply  •  considering  the  size  ani  hazard  of  the 
buildings  ana  the  fact  that  tan  supply  is  to  be 
used  for  automatic  and  outside  sprinklers  ao  well 
as  for  hydrant  protection.    To  deliver  t  .is  quan- 
tity of  T;o.ter  without  undue  loss  of  head  will 
require ,  in  addition  to  tho  permanent  rsain  which 
will  probably  oe  laid  in  Chestnut  i  treat,  r.ains 
at  least  16  inches  in  diameter  for  cicu  of  the 
three  east  and  -«?o3t  linco  projected  ketvecn  ana 
on  either  oide  of  tns  Rain  buildings;    the  north 
end  south  lines  tying  together  the  m%in  lines 
should  bo  at  leant  12  inch,  -vith  1C  incn  tie  lines 
at  the  eastern  and  western  ends  of  the  systesu 

•Xhe  distribution  of  hydrants,  which  it  is 
hoped  vill  be  of  the  type  used  in  the  municipal 
fire  protection  systesa,  should  be  such  that  say, 
15,000  gallons  per  (ninuto,  or  a/eout  the  capacity 
of  five  hydrants,  can  do  concentrated  alone  one 
side  of  any  of  the  buildings,  with  t;o  hose  line 
exceeding  400  foot  in  length;     this  nrlll  »©an  & 
total  of  aoout  7o  hydrants  in  tha  ground*  about 
tho  wain  buildings,  in  addition  to  thoss  along 
tho  proposed  permanent  line  in  Chestnut  ;  treat* 

•afe  believe  that  there  must  be,  also,  con- 
sidering the  groat  area  of  Uie  buildings,  a 
sufficient  number  of  hydrants  on  smaller  pipe 
lines  inside  fcna  buildings,  as  well  as  standpipes 
vith  hos*  outlets  on  the  roof  o  of  the  buildings. 
The  hydrants  Inside  tm  building?  should  be  pro- 
vided with  s  «-ort  lines  of  Z%  inoh,  hose  and  nobles 
attached,  am  the  roof  hydrants  should  be  similarly 
•quipped  with  X\  men  hose  and  snail  nossles,  for 
upo  by  one  nan.     It  rsight  bo  preferable  to  have 
these  inside  hydr  nts  and  roof  hy  dr.-.ntn  connected 
with  the  mains'  of  tije  domestic  system,  provided 
the  systeis  of  wains  were  adequate  t.>  maintain 
procsuro  fairly  well  under  moderate  draft*  in 
tUis  caoc,  as  also  if  the  done -tie  system  it- 
depended  on  for  fire  protection  in  tm  area 
occupied  by  State   >uildin£S,  m  believe  tha  emer- 
gency connections  provided  with  normally  closed 
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valves  and  probably  with  sono  suitable  type  of 
automatic  pressure  regulator ,  should  bo  tsade 
bstween  the  naine  of  auxiliary  fire  protection 
eysteci  and  of  the  dota©3tic  eye  tea* 

"As  to  the  fire  protection  of  the  : state  iiuili» 
in£*t  the  domestic  supply  system,  if  depended  u,»on 
thould  bo  •well  gridironou  and  strong,  and  ©yen  tnen 
the  preoeuro  will  hardly  oc  higa  enough  to  provide 
adequate  direct  hydrant  hose  streams,  and  at  la&st 
two  of  the  four  firo  companies  proposed  should  bo 
equipped  with  fire  engines  for  response  to  firs 
alarms  witnin  this  district*  it  appears  advisable 
in  many  respects  to  lay  only  small  mains  for 
donee  tie  supply  and  to  extend  t.;o  ai^is  pressure 
mains  into  this  section  for  fire  protection* 

•Various  other  fire  protective  features  may 
bo  eu&;eeted,  sucn  as  sprinkler  heads  over  danger**- 
ously  inflaiaaable  exhibits,  or  ovor  machinery  in 
cotion  and  involving  special  fire  risk*    Also  the 
providing  of  a  fo*  portable  33  gallon  ehenleal 
tanks  for  ouch  lar^e  building  and  a  considerable 
number  of  2 1  gallon  hand  chesiic&l  extinguishers* 
The  details  or  an  adequate  fire  alarm  eystcas  should 
be  carefully  worked  out  t  .<  provide  for  reliable  and 
prompt  service,  for  notifying,  both  tho  :xposition 
Fire  Cenpanies,  and  tnose  sraibh  say  be  required 
fra-2  the  municipal  fire  department* 

"Control  of  installation  and  maintenance  in 
safe  condition  of  heating  and  lighting  appliances 
should  be  carefully  provided  for,  and  fire  narsual 
powers  ereated  to  prevent  the  development  of 
dangerous  conditions  on  account  of  accumulations  of 
trash  or  waste  material,  or  on  account  of  poor  cans 
of  hazardous  processes  or  installations* 

•relative  to  materials  of  construction  we  beg 
to  suggest  that  the  question  of  materials  to  be 
used  for  the  roof  covsrings  of  the  •  ain  buildings 
bo  carefully  considered,  and  in  this  connection 
will  say  t  iat  the  Underwriters1  laboratories!  o* 
Chicago  have  oeen  for  so  o  ti»e  past  investigating 
the  fire  resistive  qualities  of  various  roe*  eover- 
iri£.:s 9  and  is  v-.ry  likely  in  a  position  to  offer 
noac-  valuable  Suggestions.    In  this  connection  *e 
strongly  advise  that  the  use  of  sooden  shingles  on 
any  of  the  Ctate  or  oth  -r  buildings  ho  prohi&itcd, 
since  the  development  of  spreading  fires  from  tr.is 
ouusa  has  bee^  repeatedly  demonstrated,  arvi  in  t;.ie 
particular  case  tne  buildings  in  question  are  to  we 
to  wirviward  oi'  tna  win    ^position  site,  and  nigh 
winds  are  frequent* 
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•extract  from  rulss  in  force  durin;,  the 
Louisiana  tfurohase  imposition  in    t.  i,ouir;,  and 
which  appear  to  bo  applicable  in  this  case,  are 
appended  hereto* 

"In  conclusion,  ifo  bo{-  to  emphasise  tie  vital 
importance  it  one4  point  suggested  by  yoiircelf,  i.e., 
careful  and  expert  supervision  of  the  various  fir*, 
protection  device:?,  to  continue  during  tne  life  of 
the    xpoRition,  in  or  Lor  tn  provide  not  only  proper 
installation  and  nuwn  tenancy,  but  also  intelligent 
uee  of  those  device*1,  and  to  intsuro  a  continuance 
of  the  confidence  with  which  tne  .-ixpoeition  bids 
fair  to  opan,  and  which  ie  essential  to  its  e.ic^esSt 

"Copy  of    x tract  frcri  tvia  Rules  applying 
to  Concessions 
Louisiana  Purchase  Exposition* 

"That  the  exterior  '.valla  of  all  buildings  or 
structures  shell  be  either  of  ■irjc':,  stone  ?r  con- 
creto,  oonstruoted  as  re-quired  by  the  City  miildin^ 
ordinances ,  or  be  covered  on  t;';e  exterior  face  ath 
cietallio  lathi     ,  thoroughly  plastered  with  a  co>.t 
of  incombustible  olabtering,  the  sails  to  be  extend- 
ed as  fire  walls  at  least  Uo  f  et  above  tni  roof 
covering  with  a  coping  of  t  i  •  earn*  construction 
carried  over  the  tops  of  trie  plates  or  studs;  and 
•ill  interior  visible  surfaces  of  tns  cons  true  ti  in 
and  frame  work  o:  such  valla  to  bs  thoroug.ay  spray  <w 
with  whitewash  or  col-.  #  iter  paints     i artltiorie  or 
subdivisions  in  all  such  structures  to  bo  built  in 
the  same  manner  as  the  exterior  walla.    All  ce  lings 
to  ba  of  aetal  lath  ah'5  piaster.    Fireproof  separa- 
tion of  the  several  spaces  in  each  construction  is 
desirable  and  should  bo  required  at  such  frequent 
intervals  a*  t  •    character  of  the  structure  'ill 
peralt.    ooden  f loo  re  should  be  avoided  wherever 
possible,  an;  where  it  is  necessary  to  use  *ood 
floors  t.c  exterior  walls  of  buildings  nust  be 
carried  to  the  earth,  effectually  cio^ij,  u., 
cpaoe  at  ed.  ;e  of  building  wt.-c^n  tr-a  iloo-  - 
carta.    Provision  anould  b«  for  the  n 

of  these  buildingc  and  structures  wita  svaadpipee 
am  hooo.H 

As  elsewhere  noted,  a  separate  bureau  was 
craned  in  the  Division  of    orks  to  carry  out.  the  pre gran 
outlined.    All  matters  pertaining  to  fire  prevention  and 
fire  protection  eame  atrdn  t  .c  province  of  this  bureau* 

-  - 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Division  of  Works 


The  fire  hazard  wa«  reduced  to  a  miniiaurs,  and  up  to  the 
opening  'lay  no  fire  occurred  which  was  not  extinguished 
in  its  inoipienoy.     "ron  the  tiro  r^aard  standpoint  $ 
the  general  situation  wao  favorable*    The  postiibility 
of  a  fire  outni'.e  tne  Grounds  coat  unic  Uin^  to  the 
.xpooition  .  uildin^a  was  rc  -.ote.     The  ijresidio9  the  ay 
and  Fort    aeon  reservation  eliminated  exposures  on  three 
sides,  while  the  building  outside  of  the  Grounds  to  tho 
south  sisal  1#  at  a  considerable  distance,  and  the 

prevailing  winds  were  westerly,  with  occasionally  high 
winds  from  the  nortn.    ?he  greatest  rink  i->-y  in  the 
Concessions  District;    but      fire  in  this  district 
offered  but  little    en  mo?  for  trie  reason  that  this 
section  was  in  the  leeward  of  the    xposition  Palaces. 

Endeavor  was   rde  to  Keep  all  buildings  separ- 
ated by  a  distance  not  less  than  ISO  feet  except  where 
building,  particularly  in  the    ain  Group,  were  joined 
together  in  places  by  architectural  connections.    In  the 
oourts  of  the    ain  Group  the  requirements  of  the  archi- 
tecture were  each  a*  to  daaand  a  continuous  facade  around 
the  several  sides  of  t. e  Court,     in  such  oases  there  *a« 
interposed  a  fire  wall  of  reinforced  concrete  at  the  ends 
of  the  ooimnctiOMS,  an  elsewhere  discussed. 

tpeoial  attention  was  paid  to  the  design  of 
structures  which  presented  a  series  hasard.    The  con. 
•traction  of  t ..e  lower  of  Jewels,  tne  Palace  of  ?in« 
Art*,  the  fire  walls  and  other  special  features  have 
already  been  described. 
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murine  the  study  of  thfi  architectural  plans, 
attontion  van  directod  to  the  matter  of  iHiisy  circulation 
about  tho  buildings  ani  through  the  interior  courts  In 
orler  that  passage  for  fxre  apparatus  could  be  afforded, 
Jn  general,  ail  courts  *?ore  accessible  from  at  lG':sst 
two  directions 

In  the  design  of  buildings  and  their  construc- 
tion, endeavor  was  raade  t.^  cut  up  into  small  areas  all 
concealed  space u  where  fire  raight  be  unobserved  so  as 
to  prevent,  as  f>ir  ae  practicable,  tew  circulation  of 
current"  oi'  air  and  consequent  rapid  unread  of  fire*    •  .vor 
icotanes,  all  exterior  \.ulle  were  oarrlod  do--?n  tj  the 
cround  level  on  all  side9  i>f  -.11  buildings,  olosing  in 
the  Dpuoo  beneath  the  floors,  and  the  ins idi  smlia  of  all 
large  palace  a  v»er«>  sheathed  to  a  height  of  12  feet  above 
the  floor*    blaster  board  curtains  ^ers  installed  on  the 
trupe^e  and  eloeoi  ti-'ht  under  t^e  roof  sheathing,  to 
bank  the  beat  generated  from  a  possible  fire ,  in  order 
that  fcne  signals  fro*,  automatic  fire  alansa  and  discharge 
of  sprinkler  heads  would  be  assurs»d« 

Considerable  risk  was  presented  in  those 
building*  jwhsre  floors  were  a  ove  Ins  ground,  rhis 
reforo  particularly  to  tho  i'&in  U-reup*  Participantf 
*«rc  not  granted  access  to  the  ep&eee  under  these  build- 
ings, although  the   ixpoaition  installed  gas  and  -.iter 
Pipes  and  lo  r  tension  electric  srires  in  such  spaces, 
.ra;»  doors  were  provided  in  the  floor:?  on  the  aisles 
CiYing  acooes  to  all  valve*  and  pipes  beneath  the  floore. 
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At  elcowhere  not-id,  skyli:>ts  wore  of  *drod  glasa  instead 
of  translucent  fabric,  and  the  prepared  roofing  bad  a 
top  shoot  of  aebeatoa  or  crushed  brick,     this  *aa  a 
rsrkod  improvement  in  roof  protection  over  that  provided 
at  other  Expos! t J  onr», 

All  interior  v/ood  work  of  the  .  alacca  of 
education,  yood  i>o ducts.  Liberal  Art-.  Agriculture, 
anufao turns  and  Varied  Industrie n  was  sprayed  ^ith  a 
heavy  coat  of  f ire~retardant  paint.    Vo  determina  the 
paint  to  be  used,  aoraa  fifty  samples  of  cell  vater  ani 
oil  paints  were  put  through  a  firo  tent.    Of  all  the 
paints,  t  iOJio  vrith  a  fna&neaite  baas  proved  to  have  tne 
highest  fire- ret ardent  quail tic?©.      The  saint  finally 
•elected  had  tne  trade  nsuf.e      lenio.-ilin."     Ihie  point 
waa  the  beot  of  the  haeneaite  paints  arith  regard  to 
non-flaking  and  durable  qualities  after  application. 
Al»o  the  bidder  who  contemplated  the  use  of  t  ir.  paint 
controller  what  appeared  to  be  the  beat  spraying  machine. 
It  was  of  a  color  selected  t>  lighten  end  enhance  the 
beauty  of  the;  interiors.     In  f«et,  it      y  be  said' that 
the  character  of  exhibits  of  a  given  building  was  a  cotw 
siderablo  f factor    in  deten;.inin;    whether  the  building 
eho-Jld  be  thus  tre  tel.      The  Palaces  of  alines,  ?ranspor- 
tat  ion  and    aohiner/,  having  heavy  and  bulky  sxhibits  of 
a  mechanical  character,  were  not  sprayed  *ith  col-  rater 
Paint.     ;hie  painting  in  six  buildings  co<;t  "22,425.00. 

Throughout  all  activities  of  the  Exposition 
all  participants  and  others  uai-u;  fabrics  or  other 
inflamciable  material  for  deoorations,  were  required  to 
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treat  thoa  with  f ire.rot ardant  solutions,  ^la^s, 
painted  scenic  effect*  and  buntings  were  so  treated. 
In  general  the  compound  used  was  "i-ircx*  w.ich  had 

I 

ammonium  phosphate  as  its  base. 


Hi£h  ^ re* cure  -fater  . ye ter. 

At  an  outside  cost  of    16^,000.00  th°  Exposition 
installed  a  high  pressure  vatcr  supply  systen  erhicn  was 
u«ed  solely  for  fire  protection  purpo**s,     rhe  distribut- 
ing aypter^  consisted  of  6",  8*  ,  10",  12"  rind  1C"  mains, 
involving  some  52,000  lineal  feet  of  pipe,  or  850  tons 
exclusive  of  fittings  and  valven,     fhia  afforded  protec- 
tion in  all  sections  of  tne  Ground?  e:ccpt  that  portion 
weat  of  the  Lire  .f  took  exhicit* 

This  eysteia  was  designed  to  deliver  15,000 
t.?vllons  of  water  per  minute  from  the  city  s^.lt  water 
pu:.ipin.;  station  and  r»in  Peaks  fresh  water  rc  erroir 
to  the  cost  remotely  situated  point.?  of  the    ain  (.roup, 
at  a  running  pressure  at  the  hydrants  of  200  nojnl3  por 
square  inch.    It  is  possible  that  higher  pressures  were 
realir.ei  at  point*  on  the  Grounds  nearer  ths  sources  of 
supply* 

In  order  to  convey  an  idea  of  the  extent  of 
protection  afforded,  it  siould  bo  stated  ta  t  this 
System,  to  all  intents  and  purposes,  was  a  p>rt  of  th;-. 
•Miliary  water  aupply  ay  r  tern  of  the  City  and  County  of 
Ban  .rp.nci^oo.    Two  1?"       :  one  16"  connections  were 
««d»  with  the  city  mains  in  /an  .<ees  Avenue,  one  of  the 
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I7m  connections  boinj;  t^ken  froia  the?  discharge  wain 
fro:n  rity  Bumping  station  Ho.  2\  which  *a<j  located  under 
the  bluff  belo  *  lort    ason,     ihere  wore  provided  t.ro 
manifolds  on  the  Exposition  water  front,  accessible  to 
the  municipal  fire  bo^tn,  ro  that  in  case  of  failure 
of  tne  eupply  fron  the  land  Aide  of  the  Grounds, a  a  tit 
water  eupply  aras  available  by  means  of  t  -  fire  boats. 
H  vr.o  believed  that  in  this  manner  exceptional  protec- 
tion vaa  afforded.     There  follow  facte  in  connection 
vith  the  city* s  high  pressure  wat&r  eye ten  and  its 
relation  to  the  Exposition. 

Fwin  i'eaks  Keservolr;      "apacity  11,000,000  ,.-J 
lorn,  elevation  »7L6.    Filled  with  fresh  urater  froa  the 
■  prin^  /alley    at  or  '"y..;pruvy  •  s  Clarendon  Heights  lank 
by  pumps.    Thia  reservoir  is  the  main  storage  for  the 
entire  city  system.     The  other  tanks  may  bo  filled  fron 
it  ani  either  ;>nrt  of  th    pipe  oysters,  upper  or  lo^er 
zone,  can  be  supplied  directly  from  t  il--?  rsaervoir  by 
Opening  valve n. 

The  Ashbury  iieii;htjj?ank:    Capacity  500,000 
gallons;    ♦jlevation  4462.    Primarily  Tor  the  supply  of 
t..e  upper  rone  or  section  of  the  pipe  system  and  can 
alfto  supply  the  low«r  zone  section  by  opening  valves* 

The  Jones  ■  ti'eot.  Tank:  Capacity  730.000  galioj 
elevation  about  +:J4.  It  supplied  the  lower  Rone  of  the 
^ipfe  eyrteci  only. 

Pumpin..;  etAtiori' Ko^li     At  Second  and  lownsend 
&troot»,  containing  four  ateacs-driven  mult !• eta,  3  oen- 
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trifu£al  pumping  unitn  each  Tfith  a  capacity  of  5,70 
gallons  por  minute  at  300  pouni;  prepaure,  ?r  ^  total 

•  t-atlon  capaoity  of  10,rJCG  gallon-  per  minute.    .  uctijn 
i*  taken  from  tne         and  Rtcara  ip  icept  u.i  at  all  tins?, 

Pumping  station  r.o,  g;      cn  the  *  ort  '  nson 
Government  Kca-jrvatic    close  to  the  Exposition  Crouni&« 
i  «m©  capacity  as  f>t  .tion  !7o.  1.     f wo  20"  disensrge  sains 
oon-eot  this  station  with  the  distribution  pynte..  of  the 
city;    one  of  the  1""  supply  connection^  f  jv  t  e  -  xposi- 
tion  Company's  9y3to::  was  taken  from  r*  poi;it  close  to 
where  t.*ceo  dlsch  .r^e  ruains  connect  into  the  city 
tiri'iiron. 

T»o  Fire  Boats:      aoh  with  a  capacity  of  10,03 
gallons  por  minute  under  150-pound  pressure,  or  4,500 
gallons  per  minute  at  30  -pound  pre  rsure  sere  available 
an  auxiliary  pumping  stations,    Connections  to  the  pipe 
By e toa  are  provided  at  several  point >  on  th?  Gon  :  ran- 
einco  water  front  and  t^o  such  connections  sere  provided 
on  the   -xpoaition  watnr  front. 

The  static  pressure  resulting  in  the  lo-<r 
*ore,  of  union  the    Ixpoaitien's  high  pressure  was  a  part 
io  r«  follows: 

iro-  Jon--  Ptreet  rank,  ^.ie  -  was  maintained 
un-^.r  ordinary  conditions,  it  wr-a  120  to  145  pounds  per 
tquare  inch  on  the  Exposition  Grounds;    when  ishbury 

•  -i/hte  Van*  was  t^r^ed  into  lower  cone,  190  to  210 
pounds  were  square  inch;     and  finally  »hen  ftrin  ^eaks 

'  eearvoir  wan  turned  into  lower  zone  it  aras  C10  to  c?5 
Pounds  psr  square  inch. 
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To  avoid  the  unsightly  appearance  of  hydrants, 
tha  distribution  pyotem  van  planned  on  the  bar>ie  of 
flush  hydrants  located  vertically  above  the  street  s&lne 
These  hydrrjnts  were  app-cod  approximately  30C  feet  apart 
und  had  two  Z*  outlets  ^ith  !  ational  Standard  ho«?e  con- 
Motions?*     The  hydr;ntr<  were  set  in  circular  concrete 
nanholcs,  with  outlete  Junt  belo"  the  street  surface,  an 
covered  with  a  substantial  wo seen  cover*     In  the  streets 
of    xhibit  A'alaco    notion  there  v/as  approximately  one 
hydrunt  to  40,000  square  feet  of  area,  not  including 
those  on  stanipipoi^  in  buildings* 

notwithstanding  the  fact  t:.-.t  the  city  eyst™. 
was  constructed  •••  .oily  of  cast  iron  pipe,  the  exposition 
0;  pany,  to  provide  for  short  service  r.v;uirensnt'-,  con- 
structed ito  eye  ten  with  asphaltun  coated,  lap  welded 
steel  pipe,  with  Dresser  all  steel  sleeve  couplings  rind 
extr*  h?avy  cast  iron  flange  fittings,  with  all  the 
•  necessary  gate-valves  to  adequately  seotionalifce  the 
syne-.    All  pipes  and  fittings  were  subjected  to  shop 
testa  of  500  pound b  per  square  inch  and  a  field  test  of 
<50  pounds  per  square  inch  was  applied  to  each  section 
of  the  vote:,  as  completed* 

•ith  the  exception  of  the    alacos  of  horticul- 
ture and  Vina  Arts,  the  nigh  pressure  system  wae  brought 
into  nil  of  the  :rain  building,     fhe  connection  wora  i 
to  the  underground  street  systera  with  8"  nip:*,  on-  such 
oonnoction  boin,;  provided  on  each  side  of  each  building 
that  1r,  four  in  all  for  each  building  except  in  the 
ease  of  FeotiVal  Hall,  v.-.ic    hid  two  connections,  one 
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To  avoid  the  unsightly  appearance  of  hydrants, 
tho  distribution  syBteci  waB  planned  on  the  la^ie  of 
flush  hydrants  located  vertically  above  the  fetreot  ;;:&inB# 
These  hydrr.nt'j  were  spaced  approximately  300  feet  apart 
&nd  had  two  3*  outlet*  with  National  rt?.ndard  hose  con- 
coction?, hydrants  were  set  in  circular  concrete 
manholes,  with  outlotn  juit  belo-*  the  street  surface,  and 
covered  with  a  substantial  wooden  cover*     In  the  streets 
ol'    xhibit  k'alace  !  sction  there  was  appro* irately  one 
hydrant  to  4C.0C0  square  feet  of  area,  not  including 
tho  do  on  Btandpipofi  in  buildings. 

Ho twith standing  the  fact  that  the  oity  system 
rsa  constructs     -oily  of  cast  iron  pipe,  the  exposition 
Company,  to  provide  for  short  service  requirements,  con- 
structed itfi  eye  tea  with  asplialtuia  coat-si,  .la?  welded 
?tcel  pipe,  with  Dreiser  all  steel  sleeve  couplings  and 
extra  heavy  cost  iron  flange  fittings,  with  all  ths 
neco- ©ary  gate-valvea  to  adequately  eectionalise  the 
■ysteia.    All  pipes  and  fittings  were  subjected  to  shop 
toftts  of  500  pounds  per  squire  inch  and  a  field  test  of 
*  0  pounds  per  square  inch  was  applied  to  each  section 
of  the  system,  completed. 

ith  the  exception  of  the    alaces  of  i-orUcul- 
ture  and  i-'ino  Arts,  the  high  pressure  apte/a  was  brought 
into  nil  of  tho  -nin  buildings,     ftie  oonneetiimi  were  1  td 
to  the  underground  street  system  *ith  8"  pipes,  ons  such 
connection  beint;  provided  on  each  eids  of  each  building  - 
that  l.mi  four  in  -ill  for  each  building  except  in  the 
osse  0f  festival  Kali,  w.,ic    had  two  connections,  one 
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froa  ths  front  and  one  frcu  the  roar,     These  supplies* 
the  inside  and  roof  hydrants*  the  Automatic    pr inkier 
Cyttera,  the  cornice  sprinklers  and  the  roof  Monitors, 
except  in  tho  case  of  tho  :  achincry  Building #    /hero  the 
pipes  verc  placed  overhead  an  t'^o  roof  and  on  the  run- 
ways of  tho  roof  trursee,  the  loop's  were  beneath  the 
floora  and  supported  on  brackets  and  hangers,  although 
in  the  California  Building,  the  floor  being  upon  tho 
ground,  the  pipe  wac  laid  directly  on  the  ground  i&iod- 
iately  b*lo*  the  floor* 

formally  the  0"  gate  valves  on  the  building 
connections  vereclocod  and  4*  by-passes  around  the 
v:av«a  opened.      This  reduced  the  possible  damage  in 
o.go  of  break  inside  of  the  buildings,     rhe  intention 
w.is  in  the  event  of  fire  to  have  tho  main  gats  valves 
opened  immediately  upon  the  arrival  of  the  lire  depart* 
Bent.    Valves  and  by-pt^oe  and  all  each  connections 
were  in  manholes,  outside  of  the  buildings,  near 
entrances.      n  order  to  provide  a  secondary  water  supply 
for  autor.atio  sprinklers  on  the  high  pressure  system 
witr.in  tho  building,  a  6«  valved  and.  check  valved  eross 
connection  fros  the  lo*  pressure  water  system  was  isado 
in  each  manhole. 

Sufficient  inside  and  roof  hi#h  pressure 
hydrants  vers  placed  in  buildings  having  a  hi,:-  pressure 
Piping,  *0  that  any  point  on  tho  floor  or  roof  could  be 
reached  with  150  feet  of  nose.    These  hydrants  had  a 
single  3-  National  Standard  hose  outlet,  but  the  hose 
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cae  not  attachod  to  the  floor  hydrants  as  tnese   xere  for 
thi  exclunivo  uoo  of  the  Fire  department  and  not  available 
to  occupant*  of  building*?  for  firnt  aid.     **o  avoii  the 
necessity  of  firnraon  carrying  iioae  to  the  roof,  however, 
the  roof  hydrants  vore  equipped  with  150  feet  of  2{  inch 
cotton,  ruboerwlined  hose  with  a  no£~le,  all  contained 
in  suitable  hone  boxer*,      onitor  pipes  were  installed  in 
suitable  posltione  on  the  building  roofs,  so  that  t#o  inch 
1600  g-llon  per  minute  atresias  of  .*ater  could  oe  thrown 
on  the  front*  of  buildings  opposite  t..cw,  as  well  ns  on 
the  roof e  on  which  they  were  mounted.     \  special  oro- 
vi'.iou  was    .ode  in  the  Machinery  Building  bo  that  it 
sae  possible  to  trp,in  the  aonitors  of  thin  building  to 
rvecp  the  interior  fro.^  side  to  ci  io         frora  floor  to 
roof.    Specifications  required  that  the  loss  of  pre- euro 
■*as  not  to  exceed  25  founds  per  square  inch  and  that  the 
monitors  were  to  oe  easily  directed  by  one  man,  when  the 
pre  eure  at  base  was  2C0  pounds  per  square  inch,  iho 
specified  test  for  high  pressure  building  piping  -r-s 
400  pounds  per  square  inc..  for  Is  minutes  during  and 
ifter  which  tne  leakage  was  not  to  exceed  one  ounce. 

Secondary  j .rot- ^ti^>;u 

Secondary  protection  was   obtained  from  the 
4ose*tio  water  supply  system.     ?hi«  system,  in  addition 
to  fulfilling  its  domestic  requirements  was  designed  to 
Permit  a  draft  of  3,000  gallons  per  minute  for  fire 
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protection  purpose*  in  addition  to  that  required  for 
doneetie  consumption.    Theso  mains  , in  general  paralleled 
the  tcains  of  thn  high  nrepnuro  water  system  no  that 
secondary  protection  was  available  in  all  part?  of  t  ie 
Exposition* 

All  fire  hydrmta  on  thr  domestic  system  were 
also  located  dirootly  over  the  mains*  but  enclosed  in 
vo^den  instead  cf  concrete  manhole?.*     -hose  hydrants 
were  single  3"  National  fttan.d&rd  outlets,  located 
approximately.  400  feet  apart.     The  static  pressure  on 
tiiie  system  was  BO  pounds  at  tfts  curb  in  that  portion 
of  th.j  Grounds  occupjn.;    y  the    ain  Qroup    xhibi t  Palaces* 
Higher  pressure  ..-as  available  "by  means  of    .otor  pumping 
engines  taking  suction  from  the  domestic  syste  . 

In  connection  with  the  decorative  scheme  of 
the  Exposition  there  were  scattered  about  tha  Grounds 
a  number  of  pools  and  fountain  basins  which  contained  a. 
total  of  about  6,247,090  gallons  of  satcr*  About 
5,721,550  gallons  of  this  storage  was  available 
for  fire  protection  by  installing  in  various  basins,euo- 
tion  pipen  for  use  in  connection  with  the  fire  engines* 
U  was  possible  also  for  fire  engines  to  drop  their 
suction?  from  tue  wharves  at  ;ulton  Basin  and  'erry 
-lips  into  the  liay.     rhese  features  are  mentioned  to 
Cite  an  ind*x  of  the  precautions  which  were  tatetn, 

f '.orinkler  Bysjtotf*. 
All  of  the  palaces,  except  the    achinery.  Fins 
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Art«  arid  Horticulture  and  Pectlval  Kail,  and  the 
Administrative  portion  of  the  California  3uilding  were 
squirmed  with  automatic  sprinkler  aysteus.    The  donee 
of  the  palaces  of  the  I  ain  Croup  and    achinery  were  not 
■sprinklered*  for  th^  reason  that  the  efficacy  of  ho  .id  9 
at  the  heights  whioh  prevailed  in  these  buildings  wae 
conjectural.     The  rccoia  endation  of  the  l-'iro  Jnderwritcrg 
was  to  inr-tall  ouch  heads,  although  sprinkler  experts 
vera  divided  in  their  opinions  as  to  the  value  j£  sprink- 
lers in  theoe  plnce«.     Under  the  circumstances.  the 
engineers  of  the  exposition  do-ate. i  t  ><>     i^aon  of  -.a-cing 
such  installation. 

The  rules  of  the  National     0  •  rd  or    ire:  under* 
writ  or    were  nlos..iy  followed  in  all  sprinkler  s/ork.  Heads 
tera  spaced  9  feet  apart  at  right  angle e  to  the  ceiling 
Joints  and  10  feet  apart  parallel  to  such  joists. 
Approved  heads  were  used,  involving  a  total  of  34028 
■Kundle  -fpenea-  heads  and  J?405  *  Assoc  iated*  heads,  the 
toUl  coot  of  ffhiofc  was  in  round  numbers  157,683»00« 
the  contract  provided  that  the  heads  should  renain  the 
Property  of  the  contractor  and  subject  to  removal  by  hi» 
at  the  close  of  the  uxjpoaition, 

Ali  of  this  worts  *as  covered  by  :ontrs*t  :o.2l7, 
deluding  ell  pipe,  rutin*  e.  hangers  and  valves  neees- 
fcry  for  installing  the  natter  of  head*  required,  includ- 
-«i  all  testing,  ftaft41in.fi  and  installing  of  all  iaterial. 

all  other  necessary  and  appurtenant  work.    The  work 
included  the  riscro  and  be^an  stth  the  connection  to  the 
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controlling  valve  at  the  br**c  of  risers  Whioh  wao  in 
jjonoral  about  4  foet  above  the  floor,    lio  work  was  re- 
quired in  the  pipe  system  back  of  the  cent rolling  valve, 
which  wis  installed  under  separate  contracts  in  each 
building 

tfhere  oxhit/itore  ceiled  their  Exhibit  upaccs?, 
thuc  providing  roa^is,  t;;e  Exposition  required  them  to 
provide  ventilation  in  the  ceilings  of  sucii  rooo«  in 
orler  to  afford  an  outlet  f^r  tho  heat  in  the*  event  of 
fire-,  co  tiv>t  such  heat  con  Id  attack  the  sprinkler  heads 
eni  automatic  firo  alarm  system* 

All  material  and  tforknanshlp  which  went  into 
the  installation  of  the  sprinkler  systew  was  subjected  to 
careful  inspection*      Sprinkler  heads  were  subject  to  a 
prot'curo  of  323  pounds*  per  square  inch,  for  in  the-  event 
of  poor  con  ections  or  occurrence  of  defective  heads 
tnore  was  the  possibility  of  water  damage*    A  pressure 
of  500  pounds  per  square  inch  was  used  in  testing  the 
individual  heads  before  inatalllh    then  and  45G  pounds 
test  pressure         required  in  the  complete!  portions  of 
the  system* 

Alone  with  the  automatic  sprin*ler*  there  were 
alao  provided  open  cor/. doe  sprinklers  for  producing   -  tor 
curtains  on  the  side?*  of  buildings  which  faced  each 
other  and  had  a  distance  between  them  of  loO  feet  or 
1*bs.    The  control  valves  of  there  sprinklers  were  placed 
in  positions  which  would  oo  accessible  in  toe  event  of 
firo*    Those  sprinkler*  were  of  an  approved  form,  of 
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brass,  threaded  for  connection  to  £"  pipe;     they  had  p. 
wnooth  bore  toperin^  outlet  with  an  unobstructed 
orifice  Z/B*  or  o/l0"»    Two  foms  were  provided,  one 
having  a  deflector  to  thro;'  a  continuous  stream    f  water 
in  all  directions  at  rit;ht  anglei  to  the  axis  of  the 
Lore,  and  the  other  fom  having  a  deflector  to  thro*  a 
ffui«tl'*aped  street-  of  Titer  covering  at  least  120  Ae£,ree& 
of  a  circle      There  heads  were  located  in  the  cornice*  of 
building*  and  were  in  L-on,?r-;l  8  foot  r-p';rt ,  except  where 
offsets  or  recesaco  occurred,  and  here  heads  were  put 
a?  close  ae  3  fact,  so  r»s  to  thoroughly  protect  all  of 
tha  exposed  surfac  r># 

all  &noo>> 

etanipipea   'ere  connected  to  the  low  pressure 
■water  system,  to  which  **as  attached  hose  equipment  con- 
sisting of  7o  feet  of  l|"  linen  hose  oft  a  race  These 
•*re  located  in  the  alelea  in  c  .nopiououe   >oeitions  and 
were  in  sufficient  numoer  to  attach  ^ny  fire  sith  at  least 
ona  stream* 

All  buildings  *cra  equipped  with  three  gallon 
ohealcal  hand  extinguishers,  based  on  one  extinguisher 

/.  ,    ,  '  »  area  and  in  addition 

for  each  S£00  square  feet  pi  floor  ^A,  -1- 

to  this,  the  retirements  *         1  *"* 

tions  called  for  each  participant  to  supply  ona  hand 
-xtinguieher  for  each  2500  square  feet  or  Ires  of  floor 
•Pace  occupied,    the  ^position  alao  supplied  each 
exhibit    alace  with  at  least  four  53-gallon  wheeled 
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chenical  fire  eri£ir»o«. 

^larm  rynt«r.i$« 

A  fire  alarm  system  of  th':  municipal  street 
box  type  vac  installed  throughout  the  grounds.  Mana 
boxes  were  located  on  the  outeiie?  of  the  buildings 
a;  out  400  fo«t  apart  and  one  was  placed  in  the  center  of 
each  Sxhiblt  Palace.,  requiring  in  all  103  boxes.  £hey 
wore  mounted  on  speeinl  iron  pedes tale  --it-  police  boxes 
»r,(i  were  connected  by  underground  circuits  to  a  central 
firo  *\lam  office  in  the  Liberal  Arts  building,  arhere  a 
ec&plete  central  off i  ee  equipment  of  the  automatic  type 
»ae  installed. 

This  equip: v-int  consisted  of      12  circuit 
switchboard ,  an  8  automatic  repeater  with  four  local 
en^ido-iiwuso  circuits,  a  signal  wheel  transmitter  for 
transmitting  telephone  and  Aero  automatic  nl arras,  a 
punching  register,  taUe-up  reel  and  an  autotaatic  tta»  • 
stamp  for  recording  t:.o  OJtaet  ti&e  when  an  alarm  cones 
in.    The  fstanp  *as  control!©-  by  a  eelf-^indin  >l>?otric 
clock,    The  testing  of  lines  and  batteries  a  -d  battery 
*5-i'-rcinc  *&s  controlled  fro©  the  r.ain  switchboard.  MX 
of  tue  necessary  storage  c^t'-eries  for  the  operation  of 
this  anl  ti.e  police  alana  system  were  furnished. 

Alarm  boxes  -/ore  of  too  1-  test  tyy-  an  5  e;nbod- 
*«a  the  non~int«rferi/.;  and  euccesoivc  features  by  means 
°f  whicif  alarms  could  bo  received  correctly  in  the  evert 
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of  a  nurabor  of  alar.ua  bcin^  turned  in  tsinult*>ncou 'ly 
from  several  boxes* 

Kach  of  the  three  engine  houses  on  the  grounds 
was  equipped  with  an  ornamental  proofed*. steel  panel  on 
vhloh  were  counted  a  I?*  elect ro-  ; ec  .  u»ical  gong,  punch 
register,  tapper  ball,  take-up  rscl,  and  an  automatic 
switc.i  to  turn  on  th*  lights  in  the  engine  house  on  the 
first  stroke  of  the  alarm*    Ihese  lights  c-j'uld  c*-.  automat- 
ically turned  off  by  the  switch  at  a  predeten lined  tiue 
after  the  fire  apparatus  had  left  the  engim  house,  thin 
latter  vae  not  put  into  operation*      ?hls  equipment 
provided  for  trans,-:ittin:-;  alarms  to  each  of  the  three 

■'position  engine  houses.    In  addition  to  this,  a  trans- 
Hitter  ..'as  also  provided  for  send  it.,   slarsi!  to  t'ns  city 
fire  alarm  control  of! ice. 

This  systaa  v. "to  modern  in  every  respect  and 
*aa  furnished  by  tho    tar  Electric   'o  p  xiy  at  a  rental 
price  of  a  pienth,  which  covered  tae  installation 

sad  use  of  the  auto:. --tic  central  office  equipment,  fire 
alum  boxes  a>-.ci  other  apparatus  as  described.    The  ->xp<>ei- 
tion  furnished  and  installed  such  wires  as  were  necessary 
to  opaplete  the  fire  alana  circuit!  between  the  boxes 
and  the  en£i,»o  house  instruments  and  the  central  office 
«quijteent.    The  conduit  an*  Wiring  in  this  connection 
coot  about  S83Q0.C0,  although  the  sua  probably  included 
WM  of  the  cost  .of  wiring  in  the  case  of  the  automatic 
fire  alarm  aystea  later  entioned. 
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A  modern  jr.unlcipal  typr  police  signal  eye  tea 
wis  provided  for  the  udo  of  the  guards*    It  was  installed 
in  conjunction  with  th«:  fire  al.ara  syetew  by  the  *>tar 
electric  Company,    it  consisted  of  103  patrol  call  and 
telephone  boxes  distributed  throughout  the  grounds  and 
building,  nountod  upon  the  some  pedestals  with  the  fire 
alara    oxen  ar»d  connected  with  the  central  office  which 
sas  installed  in  the  soae  roo.r.  with  tha  fire  aleria  central 
office*    t^even  different  signal  calls  could  be  pent  from 
any  pntrol  box,  an  ";  t  .osc  calls  »?ere  received  on  rocis- 
t;?re  in  the  central  office  and  Guards'  headquarters* 
Telephonic  communication  was  aluo  possible  between  the 
sane  points  and  ol^o  <*itfc  each  fire  station*    A  signal 
light  system*  operated  by  r.eano  of  a  jnotor  driven  breafc 
»heel  transmitter,  »sg  provided  so  that  guards  on  duty 
could  be  called  at  any  tisae  by  the  flash  li&ht  signals  to 
the  patrol  boxes  to  receive  ordorr,  frosa  headquarters 
either  in  the  liberal  Arts    uilding  or  Service  building. 
This  eyster,  «ag  obtained  under  the  eaiae  conditions  as  the 
firo  alara.    It  woe  rented  at  :4<i9.0C  %  aonth;    the  ap- 
paratus and  instruments  consisted  of  one  central  office 
police  signal  switc n  board  with  a  opacity  of  four  signal 
box  circuits  and  four  telephone  box  circuits  and  two 
extra  telephone  circuits,  and  a  storage  battery  e*ite*> 
ooard.  together  with  the  103  police  boxes.    Xhe  contract 
provided  that  this  equipment  should  be  installed  and 
reraoved  by  the  Lessor*     la  addition  to  this  the  posi- 
tion furnished  and  installed  all  *iree  to  complete  the 
Police  alarm  circuits  between  the  patrol  boxes,  signal 
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lamps,  police  station  iit)<i  central  office  equipment.  The 
conduits  and  circuits  oost  in  t;?  neighborhood  of  0300. 

An  automatic  firo  al«ra  system  **r>.s  in«t  illed  in 
all  exhibit  palaces  a»»d  to  some  extent  in  the  building* 
of  participant o,  particularly  v/^rs  such  buildings  had 
notion  picture-  machines*     The  system  used  was  of  ..ngllsh 
origin  and  has  been  in  successful  operation  in  various 
places  in  hngland  for  about  fourteen  yearn*     it  ip  called 
the  hero  l-'ire  Alarm  and  is  a  combined  pneumatic  and  e ice- 
trio  8/0 ten,  in  which,  the  air  is  confined  in  a  system 
of  snail  cop;»er  tubes  about  0.064  inches  in  diameter* 
briefly,  workings  of  this  sytem  nay  be  described  us 
folio  /s: 

One  end  of  each  tub-:  circuit  is  sealed  and  the 
other  la  conn  etc  I  with  a  email  braea  chamber,  of  w.ioh 
ono  side  is  a  thin  metallic  diaphragm,  know  as  a  detec- 
tor,   A  rise  in  temperature  reoultin^  from  a  fire  in  a 
building,  cause?)  the  air  to  expand  in  the  section  of 
tube  immediately  above  the  fire  and  the  resulting  in. 
eroase  in  pressure  *c  com.  unicateh  to  the  detector  througl 
the  tube;     this  causes  t  .~  diaphragm  to  bulge  enough  to 
r-.ako  a  contact  completing  an  electrical  circuit  whic; 
st^rto  a  clooJc  work  mechanism  of  a  transmitter* 

In  the  case  of  the  Exposition,  the  transmitter 
cent  the  alarms  over  a  telegraph  circuit  to  the  fire  alar* 
central  office  in  the  Liberal  arts  Building,  where  the 
•it-al  was  rec  ived  on  a  small  bell  and  tape  register. 
*n«  alarm  was  tuen  transmitted  by  the  operator  on  duty  to 
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the  fire  department  over  tne  ^anu*!  fire  alar  :a  eyjte- 
described  above* 

Copper  tubee  were  ep;*ccd  according  to  the  ral^g 
established  by  the  Rational  Board  of    ire  Underwriters 
aoncath  the  ceilings  and  other   >artr;  of  tx*e  buildings 
proteoted,    Yhc  tube  circuit £5  were  placed  in  t..e  parapets 
do^eo  and  ekyli  hte  as  wall  ae  unier  the  nain  parte  of 
Xha  roof  of  buildings  protected,         where  space  existed 
beneath  the  floor,  it  was  ^lno  provided  srith  tube  circuit 
The  tube  circuits  in  each  building  were  divide*!  into 
tiiroe  or  four  ^r;.ap3,  t-i«  detector  for  cso .1  group  being 
mounted  in  steel  cabinet,  together  .viLi  &  transmitter 
to  *nioh  all  of  t«e  detectors  in  the  oabinet  were  con- 
nected;   an  annunciator  in  eaou  cabinet  indicated  which 
of  the  detectoro  was  pending  tho  al&rsu  Annunciators 
*or&  &lao  placed  at  the  ~ain  entrances  of  each  building 
so  that  the  fire  companies  couli  determine,  before  enter- 
ing the  building  the  exact  location  of  tha  firo# 

An  elaborate  «y^te;.  of  tests  and  trouble  indi- 
cators was  provided,  t,ivi«;   constant  supervision  of  the 
Iranmnltting  circuits  and  nermittlng  operation  under 
conditions  ouch  nr  grounds  or  breaks  in  one  side  of  the 
circuit?,     Tne  *ire«  for  the  circuits  between  the  various 
buiidin£s  anl  the  central  office  were  in  the  &asc  cables 

tnc  other  fire  alaras  and  police  signal  line?,  in 
underground  conduit e  and  beneath  the  floors  of  the 
buildint,c. 
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Tho  twelve  j-ain  exhibit  palaces  an;  the  coo. 
ncoted  court  structures  and  festival  Hall  wer«  equipped 
with  this  system*    Thsre  was  approximately  5B0.O00  feet 
of  tubing  in  thewo  building*  and  72  switc aboard  cabinets 
were  in  use. 

Sight  etate  ana  foreign  pavilion!)  and  three 
concessions  wore  el  ©a  equipped  ?ith  this  system*  total 
expenditures  in  thsss  chpcp  were    7,000»     In  the  state 
aoi  foreign  pavilions  were  rsany  highly  decorated  roo&ts 
in  Waich  the  tubing,  while  concealed  behind  would inf.  or 
cornioo,  was  still  a??  effective  as  when  in  sight.  Xha 
tubing  in  nany  places  was  painted  or  tint'-;  without 
affecting  its  ability  to  detect  firsa* 

All  of  the  automatic  fire. alarm  system  <*as 
installed  under  contract    g.  17^,  which  provided  for 
ths  furnishing  and  installing  by  the  contractor  of  all 
tubing,  wiring  inside  of  the  building,  indicators,  trans- 
mission and  indicating  device  and  cabinets,  local  alarai 
belle,  central  station  equipment,  including  batteries 
and  other  necessary  isaterials*    All  apparatus  and  tubing 
installed  were  the  property  of  the  contractor,  who  was 
to  renove  s&ise  after  the  expiration  of  the  ;xpos«*tion« 
Another  provision  of  the  contract  was  tne  aaintenance 
of  the  entire  system  in  perfect  operable  condition  during 
tho  period  of  its  use.    Consideration  for  this  aork  was 
based  on  the  area  of  tue  floor  'space  protected  at  a  unit 
price  of  60/  per  100  oc$»ft«  above  the  ground  flojr  and 
«/  per  100  eq.ft.  protected  belo*  th    ground  floor.  Ond<  r 
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thie  arrangement  the  contractor  received  £30,600.00  exclus. 
ive  of  any  suzr.s  for  protecting  buildings  of  participants. 
The  .xposition  fumi*ned  and  installed  audi  wireii  and 
conduit*  as  were  necee: nry  to  complete  t'te  circuits  frors 
the  transmitter  to  th*>  central  station  equipment. 

The  sensitiveness  of  the  systess  was  well  d«:Aoo* 
«tratcd  on  February  13th,  1913,  when  an  alarm  ^?&t?  received 
ov«r  the  eyctow  from  t^e  Agriculture  building.     This  ??as 
not  on  account  of  fire;     exhaust  strati  from  a  locomotive 
entering  the  building  twice  within  a  fevr  giimrtse,  heating 
one  tube  circuit,  caused  the  alarm. 

yjrc  ,:5ulyicntt 

Three  fire  stations  <*ore  built  upon  trie  Grounds; 

•o.  1  at  the  Southeast  corner  of  the    ain  {.roup,         2  in 
the  •Zone"  and  Iio.3  close  to  '.fftV  north^er?t  corner  of  the 
*ain  Group.    All  fire  apparatus  »a?  motor-driven.  Station 
So.  I  contained  an  aerial  ladder  trunk,  one-  eotor  hone 
*a^on,  on»  combination  motor  pusaping  engine  and  hose 
*at;on,  one  notor  squad  *a£©n  and  the  chief*®  c  r. 
^tntion         2  contained  one  motor  hose  vagon,  one 
conblnation  wotor  p'uwpin*  engine  and  hose  wagon  and  one 
Bator  chemical  engine.    Citation      .  3  contained  one  motor 
hose  wacon,  one  combination  ®o tor  pulping  engine  and  hoes 

\:on  and  one  :>otor  rervice  ladder  trues. 

lire  Station  ho*  1  «■  *  t-/o-ntory  building  ith 
a  hose  tower,  having  a  ground  plan  of  71  feet  by  90  feet, 
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end  cost  approximately  £lft,OO0«  .  tat ion  .o.  2  was 
71»  x  90f  In  ground  plan  and  had  a  firemen1 a  »;rill 

Tower  tin;  guard*9  quarters,  and  vas  built  at  a  cost  of 

i 

v20,000#  tire  Station  i»'o«  3  was  in  ground  plan  50* x  Go' 
with  a  ho»«  to^ar,  and  co~t  12.C00.00.  ?he8e  buildings 
were  ereetcd  under  one  contract  at  a  grogs  oor<t  of  about 
*50,000,  and  vere  s in;il rr  In  architectural  diameter* 

*ith  the  excerption  of  thp  Chief  Vs  c~r  the 
motor-driven  apparatus  above  mentioned  aas  ltp.*$ed  under 
an  exhibit  contract  from  the  American  .-•#  France  Fire 
Bugine  Co  pany  at  a  groee  rental  of    16,-/  1.0'  covering 
an  average  period  of  uac  of  twenty  raonth««  value 
of  tui'j  apparatus  was  about  §£5,  ;0G«     "he  rental  price 
vas  based  on  wo  tor  hose  wagons  and  squad  wagons  fit 
vf5#00  per  month  each;    pumping  engines  at  ■  i>0«CC  pur . 
month;    as  rial  tmok  at  "150.00  per  month;  chemical 
tngine  r.nd  hook  r.nd  ladder  truck  at  '70.60  per  month 
saoh* 

Und«r  the  Joint  supervision  of  the  imposition 
Company  ami  the  Board  of  Fire  Commissioners  of  the 
City  and  County  of  Ban  yrancisoo,  there  was  organised 
^  :  ay ,1014,  an  ..xpo^ition  :iro  Department,  which  by 
the  oponinr;  day  increased  in  number  to  90  men.  the 
firemen  and  officers  ww  selected  especially  tor  their 
utility  arsi  experience  and  through  these  arran^mente 
there  nan  assuroa  all  possible  protection.      After  tne 
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full  complement  of  sncn  wuo  acquired,  tne  op:;r  tin.,  cor  t 
of  tlio  Fire  Department  vas  ^109'512«00  per  i  ontn# 

Guard  Service* 

In  December,  1913,  tbo  Guard  service  was 
organized.     This  was  of  a  military  oaavaeter  and  gre-a 
to  700  nen  by  the  opening  of  the   ;xr>o»ltion,  at  which 
Use  the  cost  of  tuis  organization  was  in  round  nun.be  rs 
;4S,000«C0  per  oonth*    i>atcr      is  was  reduced  to  a 
strength  of  oonie  50 J  and  finally  to  300.     ?he  members  of 
t.iin  organisation  performed  police  and  watch  duty  and 
were  thoroughly  instructed  in  r-  number  of  other  direc- 
tiono.    Thin  foroo  patrolled  the  buildings      *  grounds 
at  all  tiaef.  d-ay  and  night,  and  in  ease  of  fires  or 
disturbance  the  guards  sent  in  ouch  fire  and  police 
slams  as  were  nacessary.    they  were  also  schooled  in 
the  U80  of  first  aid  fire  appliance©,    lectures  were 
Riven  on  all  Uxpoaition  subjects  to  enable  the  guard* 
to  anewer  la  tall  gently  questions  put  to  tneta  by  the 
ttany  visitor*.     In  tnia  connection  there  wan  also  a 
corps  of  guide*  cruised  shortly  be for*  the  opening 
day  and  brought  to  a  strength  of  *i*ty  ma.  although 
thii  *****  was  later  reduced  t,  nnally 
the  organisation  ^  disbanded,  a,  it  **o  found  unnec- 
•esar*    In  addition  to  the  ^  rda  there  were  detective* 
and  plain  clothe,  o.»  for  the  apprehension  or  suspicious 
Wracter,  and  for  prevention  ,nd  detection  of  art*** 
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>or  the  purpose  of  promoting  vigilance  the 
part  of  Guards  on  patrol  duty  in  buildings,  tht>y  wore 
required  to  record  time  by  means  of  portable  register- 
int:  clocks.     Thirty  Alert  -atohnan*e  clocks  were  leasfd, 
together  -*;ith  i"70  stations.    7h<;  Guard  carried*  ti.o  deck, 
ani  in  passing  hi*?  rounds  record??!  the  time  by  inserting 
key  which  was  kept  at  stations* 

One  of  ta*  important  watches  of  the  guard  was 
that  maintained  in  the  top  of  tne  tower  of  Jewels  sr;ere 
a  Tie*  of  the  entire  grounds  was  obtained*  «.cn  v.ere  on 
cratch  at  this  point  at  all  times  to  report  by  telephone 
the  dincovnry  of  smoke  from  any  of  the  buildings*  other 
similar  watches  %ere  maintained  t:»  assist  the  Fire 
Department  in  the  prompt  ui^rovory  of  fire. 

Aside  froa  certain  trios  in^e  in  the  way  of 
braes  button?,  chevrons,  •houldsr  straps,  etc*,  each 
guard  supplied  his  own  uniform,  consisting  of  cap. 
Jacket*  trousers,  overcoat  and   >uttee  leggings,  rha 
.'xpo^ition  entered  into  a  contract  with  a  i.ocal  r:a.nu- 
f  cturer  to  make  ruch  uniforms  and  overco-.tn  aa  «ere 
necessary  out  of  suitable  woolens;     this  riaterial  was  of 
olive  drab  color  of  army  standard,  and  ?  s  in  two 
*cit';hte,ti.f:  ligher  weight  for  uniforms  oeirv:  valued 
at    1.37;  per  yard,  a?.  i  the  heavier  Wsitpat  for  over- 
coats at  £1*92*  per  yard.     The  jacket-  *«r«  double 
breasted,  square  cut,  without  outside  pocfeets  and  fitted 
tha  lines  of  the  body  closely.     ?he  breeches  were  simi- 
lar in  cut  and  appearance  to  ordinary  riding  breeches  and 
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had  ft  generous  pcj,;;     tno  overcoat  was  a  short*  box  coat, 
double  breasted,  with  full  back;     the  cap  was  a  regulation 
military  cap  with  vi*or;    the  lot;  in&o  were  regular  rid- 
ing puttees.    Altogether  the  guards  >ro£!onted  a  very  favor- 
able  appearance.    The  ovoroo.it,  Jacket  and  breeches,  not 
including  cortain  trier -.sings  .<ere  cola  to  the  guards  at 
the  coot  of  each  to  t  iO  ..xposit  ion ,  r^pr^c tiv:ly ,  M6«50, 
$11*00  and  v5«50»    The  trj.13-.ings  referred  to  were  supplied 
to  the  guards  by  the  .ixpocUtion  gntis.    *hc  cap  and  leg- 
gings cost  the  guards    2«00  and  »-3«50  respectively* 

In  charge  of  the  guards  were  regular  officer* 
detailed  from  the    nited  -Mates  .toy*     ihese  officers 
nerved  without  remuneration  f  rom  the  Sxposition  and  in 
addition  to  their  usual  duties  rendered  -er/ice  froai  tine 
to  time  after  the  Exposition  opened  as  military  escorts 
on  c^any  important    xposition  occasions. 

*j_r  :i...i'rote  cti  oru, 

Vo  eiasrsarisie,  the  Exposition  l  ire  Protection 
measures  consisted  >f  the  following:    Thres  fir-.;  stations, 
90  firemen,  3  fire  origin- a  with  a  total  c  ecity  of  2100 
to  2700  <:.;..,  3  hose  wagond,  2  ladder  trucks,  1  squad 
*s$on,  and  1  chemical  engine,  all  color  driven;    a  high 
pros euro  fire  eye  torn  with  fire  boat  connections  capable 
it  delivering  10,000  gallons  of  water  per  tainute  at  a 
running  pressure  of  200  pound?  per  square  inch;    a  secon- 
dary fire  protection  syeten  with  e  static  pressure  of 
BO  pounds;     an  oxteneive  automatic  sprinkler  equipment's 
Hondpipee  and  hose  within  all  buildings  for  prinary  and 
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leeondury  protection;    cornice  sprinklers  on  t.to  exterior 
of  the  'vorct  expoaurcs;     a  cyatoia  of  conoreto  fire  .vails 
whero  buildings  wore  Joined;    a  complement  of  first  aid 
apparatus  in  t;*e  way  of  chemical  extinguishers;    a  storage 
of  v/ater  ivitbin  the  c, round?*;     virod  t;lns*"-  sxyli.  nts,  fire*, 
resistant  roofs  and  finally  f ire- resistant  co-is ;.ruo tion 
ihere  special  rick  was  offered  or  ^rhere  particularly 
valuable  exhibits  were  to  be  stored,     i\side  frop  that 
eyont  by  particpants  the  rwaaUrea  listed  c  >ntributed  to 
the  co'-t  of  the  Exposition  in  the  amount  of  900,000. 

And,  o  -'i:  r   to  the  arrangement  with  the  City  of 
Ran  Francisco,  the  fire  department  and  t:.-   firs  fi .--htinj: 
equipment  of  ths  city  *aa  at  the  eorvia:   :-f  the  ixposi- 
tion,    Vldf,  in  brief,  consisted  of  B30  men,  46  fire 
engine a  with  a  pji  vpi  <    capacity  of  27,600    •  .  •  #  two 
fire  boats  with  a  p    pi'rtij  capacity  of  20,000  •«  » 

high  pre 'inure  water  system  with  capacity  of  30,000  •  •  • 
ml  a  secondary  water  y  t,e~u 

Concisely,  the  Exposition   jolio;    protection  waa 
soured  by  o  sufficient  force;     by  a  number  of  special  men 
as  tr:c  exigencies  required  and  a  modern  police  &lam 
•yatera,  all  au,r:cnted  by  Uv   resources  of  ths  city  in 
this  connection, 

The  damage  caused  by  firer;  during  the  pre* 
&poalti<»  period  was  a  tot  al  of  about  .  5700,00  as 
followaj      cn.   at  S340Q  in  the  '  orvice    uilding  and  one 
a*  &150,  seven  at  from    5  to  $25  and  thirty-three  with  Sli. 
Kht  or  no  daiaage.     rhe  record  Of  alaniis  and  fires  from 
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1 


Jamnry  1,  1914  to  February  20;  19X5,  ami  from  February 
20,  ins,  to    ay  20,  1915,  follows: 


to  to 


ox  Alarms,  Total  17  15 

box  Alarms  for  fires  14  o 

*     •       false  l  4 

"     "        for  teat a  2  1 

fele  phone  fit  ill  alams  10  ? 
•ero  Automatic  Alarms 

loaned  by  heat  other  than  fires )      3  1 

Incipient  fires  for  ^hioh  no  alarzoss 

fere  given  (extinguished  by  guards? 

or  e.  ploye  j  19  5 

-ox  Alans*  lor  other  fires  1 


fWuses  of  ?j r«st|..  Incfcudin  r  Incipient;  I?  ira  s : 

' ponta/ieoua  combustion,  oily  rags  or 

Sawdust,  11 
cfv;otiv«  aloe  trio  wires  or  electric 
appliances  7  5 

•' erocono  oil  heaters,    >r  stoves  or 

1  nti3rns,  Q 
t'ar  Kettles,  5 
-  u  .p  or  rofu'-e  fire-'  outside  of 
building  4  3 

i,:h  rer!«i~»n  r.*iro~  do*vn  £ 
Chimney  burning  out  * 

*ut<r,obile  1 

"0i  ash.^s  on  .  lanfe  Roads  1 
agon  loaded  with  hot  aand  * 
••■lac  heater  with  food  fire, unattend- 
ed 1 
*?halt  Plant  ,  1 
iro  1  , 
|]     -rok;u»  Gas  i>ipe  1 
'^raffine  uoilin.;  over  J 
^rueated  Defective  tlue,Bake  Oven  1 
Gfcs  Kadiatorc  or  r,tove« 

lAmp  on  .  ont  * 

Outside  of  Gx'ounds  — —  


2 

I  2 
 1 
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j£lre  insurance. 


Kates  for  premium  on  insurruice  during  the 
cone  traction  period  for  tno  pain  {jroup  of  buildings, 
including  the  Palace  of  Laohinory,  c:)^  enoed  at  1.5 
per  centt    They  were  later  increased  to  2.5  per  eent, 
tnen  to  3  per  cent  and  finally  to  5  per  cont  vith  a 
guaranty  not  to  occupy  the  building  and      further  guar- 
anty that  a  watchman  should  be  employed  upon  the  pre&is- 
ti  ni£ht  and  day.    There  does  not  appear  to  have  bean  any 
particular  uniformity  &s  to  these  rnt  :s.  the  premiun  paid 
apparently  depend  in*:  largely  upon  the  ability  of  the 
brokor  who  placed  t  ^>  insurance. 

The  Palace  of  horticulture  vae  written  froie 
2.25  per  cent  to  3  per  cent,    Festival  hall  was  written 
all  through  at  2.5  per  cent  (Both  required  t  ..o  aoore 
guaranty).    fine  *rt*»  ?alaco  proper,  concrete  and  steel. 
*at  written  at  .75  per  cent,  but  when  the  rotunda  arid 
colonnade  were  added  the  rate  increased  to  2.5  per  cent. 
The  California  pavilion  was  written  all at  2*5 
per  cent.    The    ain  Tower  and  Courts  were  written  at 
5  per  cent.    Plumbing  and  Electric  firing  separately 
injured  from  tne  buildings,  took  tne  building  rate. 
Construction  on  the  *o«e  was  written  at  5  per  cent  and 
for  State  and  Foreign  Holdings  at  2.5  per  cent. 

All  of  the  buildings  constructed  by  the 
^position  and  all  separate  contracts  were  kept  insured 
at  the  work  progressed  as  nearly  as  possible  to  within 
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?o,#  of  the  value  of  each.    Lumber  supplied  by  the 
Exposition  to  the  various  contractor**  ■srerc  insured  at 
100,*.    It  usually  ha;>;>ened  that  the'  filing  of  notice 
of  completion  of  a  building  came  no  close  on  t.*c  heolQ 
of  the  last  pro^re^s  payment  that  the  final  request  for 
insurance  was  not  acted  upon,  consequently  the  total 
insurance  on  hand  *nen  a  contract  was  finished  did  not 
always  come  up  to  the  75  '  standard,    this  insurance  ^ae 
a  contract  provision  in  all  cases* 

•Hth  the*»e  qualifications,  the  total  insurance 
aotually  delivered  to  the  iUvifiiun  of    orke  A  iring  the 
construction  period  araou '.ten  to  *5.1Q0f000.    All  of  this 
insurance  was  canceled  upon  the  acceptance  of  t  o  build- 
ing except  that  covering  t;e  California  Pavilion,  which 
vas  kept  in  force* 

The    oard  of  l  ire  Underwriters  made  a  new 
rating  to  cover  on  the  Imposition  buildings  as  of 
November  2,  1914.     these  rate*  ^ers  ao  follows: 
ffalaco 

Varied  Industries      i  ineo 
-anuf acturoa  ...  Transportation 
J-iboral  Arts  r  Agriculture 
-duoqtion  &  Pood  Products 
Fino  ArtB 

Fine  Arts  Colonnade , 
horticulture 
i"o*er  of  Jewels 
festival  hall 
^acainary 
-ervice  building 

Any  policy  written  nfV 
covering  either  a  building  or  its  contents,  had  attached 


j|uildiri^ 

Contents 

§4.05 

£4*  50 

3.B2 

4.25 

3.eo 

4.00 

3.37 

3.75 

.67 

1.75 

1.35 

2.70 

3.  00 

3.82 

4.2b 

2.70 

3. CO 

4.50 

5.00 

1.75 

1.95 

trie  above 

date. 
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to  it  a  claus©  exempting  tn©  insuranco  company  from 
liability  for  any  danago  sustainsd  amounting  to  less 
than  $2,500»00.    Also  a  diminution  clause  providing  for 
a  deduction  of  10  '  of  the  original  amount  for  which  the 
policy  was  written  on  tae  firnt  day  of  each  successive 
Ronth,  no  return  premium  being  allowed  for  U.ese  monthly 
oanoellations  of  tuc  value  of  the  policies.  Subsequently! 
hov»evort  the  Hoard  of  I  ndcr^riter*  agreed  to  waiv«  the 
diminution  clause  for  any  policies  covering  on  the  xpo- 
aition  buildings  afur  it  had  been  shown  to  the  Board 
that  tho  insurance  the  Exposition  contemplated  placing 
on  those  building©  did  not  amount  to  siore  than  10' 
of  the  value.     Tnis  came  ahout  by  reason  of  the  Sxpoai- 
tion  insuring  only  tne  estimated  "alva^e  value  of  build- 
ings. 

The  later  rate*  for  the    one  and  for  the  State 
ami  Vorelgn  Buildings  wore  s.s  follows: 

Name  of    gilding  Contends 

-e.oo  ;e.oo 

3.00  2.00 
4.50  6.00 
P.  25  2.1)0 


Concessions  •  generally 

duller1  s  lieatfturant  J-°2  inn 

ln«ido  inn  5*W  g-^ 

-late  and  Foreign  buildings  * 

Hoo-Hoo  building  an  i  others  near  by  *%iJJ 

Railway  :  li  s.  north  of  .  al-Jce  of  _ 

3»  o. y j 


iachinary  r 
Pacific  Building  6.00  o.uu 

iiuca  Iraofc  structures 

Tho  above  rates  *ere  subject  to  the  same 
elausee  as  given  previously  and  in  addition  Moving  Pic- 
ture film*  and  personal  effects  were  not  included  and 
required  specific  insurance  at  a  rate  '  1.00  higher  than 
that  quoted  for  tne  building  and  contents. 
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•bile  it  if?  conceded  that  tho  rato  for  the 
Concession!  district  ,  o'vin,;  to  ite  congested  condition 
and  tne  variety  of  its  occupants,  was  not  unreasonable; 
en  to  the  other  sections  it  i«  not  believed  t-.it  tr*»se 
last  rites  reflected  to  *ny  extent  the  vast  number  of 
precautionary  measure?,  which         been  taken  toward  fire 
protection,  nor  does  it  appear  that  sjffieient  credit 
■*as  given  for  the  watchfulness  of  guards  and  flracien, 
inspectors,  fire  narehalo  and  otimrs  w.»o  serf;  in  evi- 
dence and  whose  chief  buoinoBS  i'.  was  to  discover  inci- 
pient blazes. 

The  alams  ;v..ich  vers  turned  in  fron  tizae  to 
time  developed  the  efficiency  of  the  entire  organization 
Uo-f  and  then  sr. all  fires  occurred,  but  tney  wore  quickly 
extinguished  and  only  nominal  loo^  resulted  for  w.:ich  no 
clain  was  mads,     isiven  had  a  losn  of  any  proportion  occur, 
rud,  this  loss  had  to  exceed  : P,b00  on  account  of  the 
sxenption  in  the  policy  to  this  amount.      ir.ee  such  a 
l^s*  is  t;.e  only  loa*  the   :xpo?ition  silent  have  sustained, 
it  appears  that  the  policies  were  drawn  largely  for  the 
collection  of  premium*  rather  than  for  the  paying  of 
losses.    However,  sine-  the  Exposition  did  not  carry 
insurance  t:>  any  great  extent  after  the  construction  was 
w  r,  the  high  r^t^n  «erc  not  particularly  detrimental 
except  insofar  as  exhibitors  were  concerned,  and  since 

this  ease  the  InaurancoCo ^ponies  insisted  on  the 
enforcement  of  the  diminution  clause,  xaoot  exnioitors 
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refrained  from  c^rryin^  insurance* 

At  a  natter  of  fact  the  ^xpoaition  was  not 
primarily  seeking  low  r;tee»    They  were,  however, 
endeavoring  to  get  a  rate  ouffioiontly  lo«  to  nake 
inaurance  dceirable  a.n'1  attractive.    After  all  ie  sai'J, 
absolute  pro  taction  wa»  the  key  note,  and  thia  the 
Exposition  obtkiaod,  in  consequence  ef  which  there 
always  prevailed  a  certain  sense  of  eeourity.  The 
collection  of  any  anaunt  of  insurance  ^ouli  not  neces- 
sarily have?  retrieved  a  lar&*>  los*?,  beo^jise  t:.c  prin« 
object  wan  to  hay*  tne  building  rather  ttian  the  insur. 
anco  t.oney* 

There  arc  possibly  many  reasons  *»;iic^  avay  have 
governed  tn<?  Onderrri t*r*  wnen  they  established  the  rr-tea 
nentioned,  but  the  confidence  which  the  Exposition  had 
in  He  fire  protection  and  fire  prevention  Measures, 
offset  *ny  desire  for  any  gre-it  amount  of  insurance. 
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CHATtlfi  XI 

*ith  the  exception  of  that  oarol  for  by  tha 
Exposition  Terminal  Railway,  taatorials  for  construction 
ani  supplies  were  transported  by  saeane  of  te^t?  and 
no  tor  truck",  and  lumber  furnished  by  trie  xposition 
was,  as  &    rule,  delivered  to  the  building  site?  from 
tfto  wharves  and  dorks  by  horse- ir i  'n  utovei orin£ 
bu^cioi*    ?re»&xposltlon  construction  tri.ffio  -?ithin 
the  eroundc,  when  not  handled  sy  railway,  were  normally 
eared  for  under  tao  general  teaming  contracts  hereto- 
fore referred  to  &a  eontr^cts  >o*.  10  and  hlle 
theno  contracts  wer©  generally  for  t*io  purpose  of 
grading  the  Exposition  site,  t  -ey  were  sufficiently 
broad  to  cover  all  other  classes  of  work  which  might 
reasonably  be  expected  to  be  done  with  teams  and  equip- 
nent. 

InarnucVi  as  the  -:x  >05iition  furnished  the 
taajor  portion  of  lunbsr  required  for  contraction 
Purposes,  it  entered  into  stevedoring  contracts  for 
the  delivery  of  luaber  fron  the  docks  to  the  various 
building  »xtes.     A*  the  reeult  of  competitive  bids. 
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contracts  ?«o»»  2B  and  87  wore  en  tared  into  for  t»tevedor» 
ing  and  hauling  lumber  for  the  kaehinary  and  Education 
buildings  respectively ,  and  contract    o.  107  covered 
similar  work  for  all  other  Imposition  buildings.  Then* 
contracts  provided  that  the  stevedoring  contractor  -sraa  to 
receive  t>>o  lumber  as  the  cargo  lots  arrived  &t  the  water 
front*  and  frora  there  haul  it  to  the  various  building 
•  iteo  over  plank  roade  f  jrniohed  by  the  ^xponition.  this 
feature  has  to  son©  extent  been  discussed  els  inhere  here-, 
in*    the  contractor  did  all  rough  piling  in  the  apace 
tet  aside  for  receiving  the  lurabor,  in  pilaa  generally 
not  exceeding  7  feet  in  height* 

Under  this  contract  there  *ras  furnished  by  the 
contractor  all  necessary  labor  and  equipment •  including 
trucks,  rollers,  wagone,  toolo  and  horsea  to  deliver  the 
lu'ibor  at  a  naxiraunj  rate  of  20,000  board  feet  per  hour  for 
•aeh  voesol  discharging*    In  ta<?  cvont  that  thin  rate  was 
not  eoc  .inplished  lumber  was  yiled  upon  the  wharf,  and 
undor  this  contingency  th*  contract  provided  that  each 
lumber  should  bo  removed  after  the  departure  of  the 
vessel  at  tae  rate  of  100,000  board  f^et  per  day.  As 
many  ae  five  vessel e  were  docked  at  the  wharves  at  one 
Uas,     .he  actual  eaximum  rate  of  deliver,/  accomplished 
by  tho  contractor  was,  under  a  osrtain  peal:  condition, 
30,000  board  feet  per  hour  par  cargo,  and  the  equipment 
at  the  peak  consisted  of  200  lumber  trucks,  60  hoop 
horses  and  140  nen.     The  full  capacity  of  the  docks  was 
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never  rsschod,  but  to  cuard  Against  sucn  an  ettnt,  and 
in  case  connection  bccaae  too  great  to  handle  the  lumber 
with  horses,  there  was  provided  on  one  of  tnc  wlnrres, 
facilities  for  unloading  lumber  dircot  frora  ship  tackle 
to  available  care  for  railway  distribution. 

J?or  this  ^oric  the  exposition  .^aid  .1.10  per 
thousand  feet  under  contract  *<o.  28,  sr.d  '  1.05  under 
contracts  87  and  107,  which  prices  covered  all  considera- 
tion to  the  contractor  for  rc;caivin£  the  lumber  from  tee 
ihi?*s  tackle,  hauling,  unloading  and  rough  piling  of 
ease  at  the  building  sites,    put  of  thir  the  contractor 
paid  the  cost  of  feeding,  stabling  and  earing  for  all  ann- 
eals, the  expense  of  repairing  equipment  ani  implements 
and  the  wa^se  ot  stablemen  and  other  labor*    It  snould 
also  be  said  thai  tale  cDntractor  ^ao  required  to  furnish 
his  own  stablos  and  quarters  for  animals.     altogether,  on 
those  taree  contracts  there  was  paid  out  a  sua  slightly 
in  exoeas  of  £63,000. 

By  special  arrangement,  so-e  of  tua  lumber 
under  these  contracts  was  handled  by  the  stevedoring 
contractor  on  cars  furnished  by  the  Exposition  •  notably 
in  the  cane  of  the  Jinn  Arts  Building  -  at  a  special 
Price  ot  about  87/  per  thousand  feet;     also,-  on  sooe 
«kort  hauls  cloao  to  the  wharf  t  ;ere  ^as  a  special  prioo 
of  35/  made.    Lumber  delivered  by  this  contractor  under 
Ucvedorine  contracts  aggregated  66,131,753  feet. 

Other  lumber  furnished  by  the  exposition  w^s 
Purchased  locally  and  the  supply  companies  delivered  eaaje 
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by  teams  in  the  usual  manner*    All  teojns  and  wagon*, 
eotor  truck*  and  other  vehicles  of  supply  aen  with 
building  material*  and  equipment  entered  t  .*  grounds 
through  various  gates  and  traversed  tae  roads  in 
aooor  lance  with  epeolal  traffic  regulations.  Material 
delivered  in  this  way  consisted  of  all  scanner  of  build* 
ing  supplies  and  that    'ortion  of  the  lumber  which  the 
Exposition  and  its  extractors?,  th*  conoesnionairea  and 
other  participants  bought  locally* 

iAtmber  delivered  in  tais  cvannor  was  aoout 
7,500,000  feet  for  the  >'.xpo*ition  foroe  account,  500,000 
feot  for  the  Exposition  contractors,  and  25,000,000  feet 
for  the  contractors  of  concessionaires  and  participants. 
In  addition  to  this,  in  making  u?  the  shortage  of  lumber 
not  supplied  by  the  Exposition  for  construction  purposes) 
and  for  their  scaffolds,  and  for  Exposition  structures 
for  which  the  Bxpoeition  did  not  furnish  lumber  under  the 
terms  of  the  eontraot,  the  contractors  hauled  over  the 
r;;adi»  about  4,500,000  feet;     contractors  for  concession- 
aire* and  participants  handled  probably  5,000,000  feet 
core  of  lurabor  which  had  boen  delivered  at  the  wharf  by 
boat,  vhonoe  it  was  hauled  to  the  work  by  teems. 

Other  construction  nateriale  aside  fron  lumber, 
which  were  delivered  by  teams  and  saotor  trucks,  consisted 
Generally  of  such  items  as  s^«cr,  water  and  gas  piping, 
tWnt,  Band,  crushed  rock,  electric  duct,  asphaltura. 
roid  macadam,  electric  ai»d  telephone  cables,  wire,  steel 
(in  the  way  of  bolt©,  roads  and  plates),  structural  steel 
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£&lY&nl*ed  sheet  metal,  fclas*,  plaster,  limber,  pilea# 
roofing  material,  plumbing  materials,  loam,  clay, 
fertilizer,  shrubs,  treoe  and  construction  equipment. 
£oa«  of  this  material  was  brought  from  outside  of  tne 
Grounie,  some  from  th«  wharves  ana  coefce,  an  i  porno  from 
operation*  within  tn©  Grounds,  such  an  th«  asphalt  plant* 
The  tonnage  delivered  in  t  lis  mannor  has  r«een  placed  at 
800,000,  which  covers  the  bulk  of  construction  natoriUt}, 

f jail way  and  ffharves. 

Vor  the  purpose  of  handling  nose  of  the  con. 
struotion  material  and  the  bulk  of  exhibits,  the  »<xpositi 
•ecured  direct  railroad  connection  with  all  of  the  rail- 
roads operative  in  ani  about  San  Francisco.    To  handle 
•uch  business,  an  Exposition  Terminal  :/ail?ay  was  or- 
ganized, vhioh  cane  into  operation  after  the  completion 
of  the  construction  of  the  railway  within  tr.e  Grounds. 
A  traffio  dsp^rtiaent  outside  of  the  Division  of  -orics 
*aa  al«o  created,    fpeoial  provision  was  made  for  pass- 
enger triffic  to  the  /.art    ay  cities. 

Preliminary  work  was  a  survey  in  the  fall 
of  191?,  to  determine  the  best  routs  for  the  tr*cx 
connootion  between  the  Exposition  Grounds  and  the  trans- 
continental railways  operating  into  ran  /ranci -co  by  way 
of  the  State  Salt  hallway.    The  feasible  lines  involved 
*n  expensive  tunnel  under  Fort  /aeon,  or  a  detoar  around 
toe  *atcr  front  of  y©rt  fieon.  and  doubt  was  expressed 
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as  to  the  wisdom  of  t'.e  F.xpoeiti  on  oonatructin^  each 
line*  to  a  freight  oar  ferry  Blip  was  built  on  tha 
Exposition  water  front  at  the  easterly  end  of  the  :<orth 
Gardens  and  this  solved  t  ie  probl©  i  estiafactorily. 

Original  construe tion  estimates  were  prepared 
on  the  basis  of  installing  a  passenger  slip;    but  owing 
to  t»»«  ooneiuraation  of  the  plans  of  the  estate  Board  of 
Laruor  Connissionera  with  regard  to  the  construction  of 
tji©  tunnel  under  Fort  -ason  to  ti.o  north  of  the  Coneess* 
ions    intrict,  which  connected  the  Belt  Railway  with 

the  Exposition  Grounds.  t;.e  '.uxposition  eliminated  the 

■ 

passenger  slip  and  converted  tie    xposition  freight 
■lip  into  a  passenger  clip  after  arrangements  had  been 
made  to  divert  freight  through  this  tun;:ol  over  the 
Belt  Railway* 

Before  the  completion  of  the  tunnel  the 
Exposition  conducted  its  operations  with  th*  various 
railways  by  the  use  of  the  freight  nlip»    "his  put  the 
Exposition  in  direct  touoh  with  all  railway  lines  enter- 
ing California  and  it  was  thus  enabled  to  bring  freight 
dircotly  to  the  hxpo*Hion  Grounds  froo  any  point. 

within  the  Exposition  Grounds  there  was  con. 
struetsd  llj  track  alias  of  standard  gaucs  railway.  Of 
ttlis,  about  3  Piles  were  laid  on  the  floors  of  the 
building,  vuioh  allowed  exhibits  to  be  placed  on  the 
exhibit  floors  direct  fr^  tr.o  care.    All  tracks  wars 
laid  on  6-  x  9"  x  ft  feet  pin?  tics,  ^itn  second  hand 
relay  rail  weighing  75  pounie  per  yard,  which  wis  leased 
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toy  special  arranged© nt  fro©  tne  .  out horn  Pnoifio  Company, 
and,  other  than  that  in  the  building,  v/as  generally  rook 
ballasted  and  laid  to  accomodate  the  heaviest  locomotives 
and  ether  rolling  utook*    Crowded  corn  it  ions  nade  the 
use  of  sharp  curves  oasential,  and  the  necessity  of 
flat  paths  would  not  pomit  of  superelevation  of  rail, 
the  sharpest  curves  had  a  radius  of  20Q  fact,  and  all  cur- 
tag  were  tie»platcd  to  prevent  spreading,  and  tie  Vvrs 
used  when  found  neoe e"nry« 

iroa  tho  slip  the  tracks  ran  *?est  ^lon^  the 
north  esplanade  to  the  Live  Stock  £  action,  thonco  eastor* 
ly  alone  the  Avenue' of  fiati  >ns  and  Avenue  of   'alrca  to 
»  railroad  yard  east  of  the  Machinery  building,  t  aus 
making  a  complete  circuit  of  the  ground     Froa  this 
Eoin  line  epur  tracks  ^©re  laid  to  all  portions  of  the 
grounds,  as  needed,  and  also  in  each  of  the  :'alacen  of 
the  lain  Croup  and  in  the  ralace  of  Machinery.  Onload- 
ine  platforms  wore  installed  in  all  buildings  and  on  the 
Croundo  where  required* 

Track  space  to  accomodate  storage  for  200 
cars  nas  provided  in  the  railroad  yar i.     rhere  ?ao  also 
provided  50,000  square  foot  of  warehouse  epaca  in  four 
building*  between  the  freignt  slip  and  the  railroad  yard, 
»hieh  *ero  served  by  1260  feet  of  trac*  conveniently 
located  to  permit  unloading  int?  the  buildings,  T~o 
thousand  feet  of  teas  track  were  alao  laid  near  the 
warehouses  and  the  freight  nil?* 
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Contract  Ko«  74,  whioh  covered  the  arranseaent 
with  the  Southern  facifio  Company,  provided  for  furnish- 
ing the  Exposition  second  hand  rails  and  angle  bars  with 
bolts  and  nuts  ready  for  laying,  for  %hlch,  for  rental 
purposes,  the  value  per  linear  foot  for  such  rail  wae 
placed  at  3>.l/  and  the  value  of  the  an^le  bars  at  from 
80/  to  $1*52  per  pair.    Lentil  and  depreciation  of  taic< 
cat o rial  was  placed  at  8*  per  annum,    The  contract  also 
provided  for  the  rental  of  53,000,7  e^itehinn  locomotive 
with  toparato  tenders,  at  iS.OO  per  da/«  and  wooden  flat 
cart  at  50/  per  day*     These  engines  were  eufficicntly 
heavy  to  pull  the  loaded  oars  fron  the  barges  at  low  . 
tide,  and  having  a  fcheel  base  of  only  10  feet,  were  en- 
abled to  take  the  eharp  curves.    The  .-^position  wae  res- 
ponsible for  repairs  and  for  rolling  ?tod<  and  equipment 
not  returned*      The  contract  also  prs/ided  for  the  pur- 
chase of  eeoond  hand  or  nc<w  f rose ,  switching  seta  and 
various  other  iteuss.    Under  these  conditions  the  ex- 
position provided  itself  with  a  railway  system  suitable 
for  the  purpose  during  the  required  period  of  use,  at  a 
prioe  cuch  le*o  than  euch  a  railway  would  have  coat  under 

nornia^  condition©* 

Connections  were  isade  with  tracks  leading  to 
the  0,  s.  Array  Transport  Docks  at  Laguna  and  Beach  Streets, 
which  permitted  the  exposition  to  obtain  freight  from 
<Uep  sea  shipping,  docking  in  at  these  wharves,  and  also  . 
*fter  the  completion  of  the  Fort  Mason  tunnel  .  such 
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eonneotiona  made  it  possible  for  the  Covernr,«nt  to 
obtain  dlreot  communication  with  ail  railroads  by  ccans 
of  Exposition  tracks. 

The  freight  clip  had  a  three  track  apron  and 
received  the  car  float o  operated  by  tho  Southern  Facifio, 
the  Western  laoiflo  and  tho  Atchison,  7opeka  and  :,anta  Fe 
Railways.    Spool al  traffic  arrangonenta  were  made  with 
those  rallroade,  and  on  their  through  shipment*  froa  the 
east  thore  was  no  additional  floatsge  charts  to  tho 
Exposition  Grounds;    in  ether  words,  the  exposition  v&e 
a  terminal. 

In  order  that  the  freight  slip  be  each  as  to 
accommodate  any  of  the  floating  equipment  on  tho  ;sey, 
and  to  have  it  conform  with  the  usual  Ban  Francisco  -'ay 
standards,  howard  C.  holmes  was  engaged  ae  Consulting 
Engineer  on  this  and  other  wharf  «ork»    The  freight  and  ' 
passenger  slipe  on  Tan  Franc inco  3ay  are  of  one  general 
4e«l&n  and  type,  and  in  praotically  all  cases  conform  to 
the  standards  practiced  by  Sir*  Kolcos  • 

In  handling  cars  froa  boat  to  land  in  *  an  Fran. 
Cisco  there  are  a  number  of  differences  of  method  compared 
with  those oouuaonly  used  in  the  east  and  elsewhere.  The 
nothod  here  differs  frees  the  others,  in&sesuch  ao  the 
bridge  ie  a  span  from  the  bo^  of  the  boat  to  the  shore, 
one  abutment  being  the  cockpit,  or  shelf,  in  the  bow  of 
the  boat,  and  the  other  tne  shore.      In  eastern  oitiee  the 
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bridge  does  not  rest  on  the  boat  but  is  hung  entirely 
from  a  gallows  fraxae  or  gantry.  th«  total  weight  of 
bridge*  counterweights  and  *upe  rinposod  lo-ido  bein^ 
borne  by  the  gantry* 

Th*  Exposition  freight  apron,  in  coranon  with 
others  of  i*an  franc iooo  -jay#  was  24  feet  in  width  and  100 
feet  in  length,  accomodating  three  standard  gauge?  tracks* 
the  bridge  structures  consist  of  inverted  ^ratt  trusses 
with  ourved  lower  chorda  and  of  sufficient  strength  to 
cart  for  a  Cooper's  ;:;-50  loading. 

In  the  c&ee  of  Can  Francisco  freight  boats  in 
general,  the  cockpit  is  sufficiently  deep  to  a&nit  the 
chord  of  the  bridge  which  brings  it  flush  with  the  deck 
of  the  boat*    In  this  way  the  gallon  or  gantry  carries 
no  weight  excopt  that  of  hilf  of  the  bridge  and  the 
counterweight*,  which  susounte  to  something  in  the  neigh- 
borhood, of  400*000  pounds*    The  r  otho4  of  operating  the 
bridge  ie  a  novel  feature •    The  counterweights  have  a 
♦eight  in  excels  of  the  bridge  to  bring  it  always  above 
the  level  except  when  in  operation.      thus  there  is  no 
danger,  in  the  event  of  carelessness  on  the  ?nrt  of  the 
oporHora.  of  the  bridge  dropping  into  the    ay  w.:cn  not 
•^ported  by  the  boot. 

In  lowering,  an  excess  weight,  whien  is  se- 
parate fros»  the  nain  weight,  is  lifted  by  rr.ear,*  of  a 
hydraulic  cylinder  so  that  the  bridge  beooaes  heavier  and 
naturally  lo*era  into  the  cockpit  of  the  host;  whereas, 
to  hoist  the  bridge,  the  excess  weight,  wnlch  ie  free  to 
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tnvcl,  is  loaded  onto  tr>e  aain  weight  and  tho  bridge 
rites,    in  both  case*  of  lowering  and  lifting,  when  the 
bridge  roaohoe  tho  extreme  limit,  the  valve  -working  the 
cylinder  is  cut  off  aut  natically* 

J?roa  this  it  will  bo  seen  that  the  advantage  of 
this  method  of  handling,  over  that  used  in  otftor  cities, 
it  that  the  bow  of  the  boat,  when  either  loading  or  un- 
loading, has  to  sustain  the  weight  of  tns  care  and  tho 
excess  weight  of  come  10,000  pounds  of  the  bridge  over 
the  volcht  of  t.ie  counter-balances;    whereas,  in  the 
eat tern  bridges ,  thv  whole  weight  of  the  bridge  and  th© 
load  has  to  bo  carried  on  tho  gallon©  frame  or  gantry, 
necessitating  thereby  very  heavy  conn  traction  and  expen* 
tive  foundations,  though  the  bow  of  Uie  beat  carrier  the 
weight  of  the  cars* 

.Owing  to  the  completion  of  tho  iort  £ason  tunnel 
by  tho  Ltato  Hoard  of  harbor  Cosamissioners,  the  passenger 
tlip  referred  to  was  not  constructed,  althou£h  the  2iv» 
islon  of  v/orko  obtained  complete  plans  fr^ra  its  consulting 
engineer  for  the  purpose    i:inoe  freight  cars 
could  be  brought  round  by  way  of  the  Belt  Railroad, 
the.-  froight  «lip  wi9  no  longer  useful  as  such,  snd  it 
*at  determined  to  une  it  for  passenger  purposes. 

In  order  to  do  this  it  was  necessary  to  make 
tome  modifications  in  the  hoisting  gear  of  the  freight 
Won  and  in  the  slip,  to  pewit  the  entrance  of  the 
nrious  passenger  ferry  boat..    Further,  the  passenger 
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boats  are  constructed  without  cockpits*    In  addition  to 
the  original  hoisting  device,  an  auxiliary  e^llo^s  frame 
or  gantry  wot  erected  and  tho  regular  passenger  gsp.r  and 
hoisting  boara  in  common  use  around  the  :  ay  in  connection 
with  the  passenger  clips  was  added.    The  freight  slip  was 
narrowed  to  keep  tho  various  passenger  boats  bac*  the 
proper  distance  from  the  end  of  the  apron,  and  the  apron 
was  narrowed  to  12  feet  in  width,  to  -anion  an  additional 
flap  or  bib  was  added. 

This  method  of  converting  th^  freight  slip  was 
for  various  reasons  considered  preferablo  to  that  of  pro- 
Tiding  an  upp-r  dec*  aido  apron,  as  the  method  adopted 
wade  it  possible,  at  the  close  of  tiiQ  Exposition,  by 
reaoYing  the  new  pileo  wnich  narrowed  t:.e  slip  for 
passenger  purposes,  and  Eliminating  the  adiitonal  gal- 
Iowa  fraac  and  apron,  to  convert  tho  equipment  back  to 
its  original  fora,  to  be  used  for  car  transfer  purposes, 
if  deeded  necessary* 

In  accordance  with  the  eustosary  local  designs, 
the  hydraulic  ram  for  the  apron  was  connected  with  an 
aoouaulator  having  a  vertical  cylinder  2    inches  in  dia- 
Reter,  with  a  solid  piston,  having  a  basket  for  weight* 
»o  that  by  loading  alraaet  any  bac*  pressure- -*as  available. 

this  case  about  30  pounds  to  the  square  inch  obtained. 
*  an  arrangement  of  a  tower  trie  piston  had  a  travel  of 
*bout  25  feet. 

In  operating,  the  exhaust  trater  froia  ts*e  oylin- 
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dere  passed  into  an  iron  tank  in  the  tower  houso  ana  froza 
this  it  was  pumped  upward  into  the  accumulator  from  which 
it  wae  drawn,  under  pressure,  to  operate  the  various 
cylinder Tho  operation  of  the  accumulator  *as  automatic 
The  puraps  in  the  accumulator  house  wore  operated  fey  an  A#C 
cotor  which  automatically  started  when  the  accumulator 
was  down,  and  shut  off  when  the  accumulator  reached  the 
proper  height,  by  which  rseano  the  same  water  was  used 
again  and  a^ain* 

Before  conclusions  had  been  reached  in  regard 
to  tho  construction  of  the  slip,  come  investigation  was 
Bads  relative  to  the  Lest  location.     It  ^as  found  that 
the  strongest  tidal  current  close  to  the  Exposition  ^ater 
front  occurred  vh«n  tho  tide  was  at  flood,  and  that  at 
•bb,  tho  current  was  deflected  by    lac::  point  and  the 
Transport  lock  sufficiently  to  throw  a  stronger  current 
farther  out  and  several  £un4red  feet  off  ehoro.  'ith 
tho  advioe  of  ferry  boat  and  barge  captains  and  others, 
the  slip  wae  finally  located  at  the  foot  of  coster 
Ctreot  and  pointed  northeast  and  at  an  acute  a»£le  frora 
the  uuual  tidon,  as  s  iown  on  the  nap  of  the  Grounds,  The 
oonBultins  engineer  on  docks  later  concurred  in  I  is.  This 
looation  was  veil  back  behind  an  old  sea-wall  on  Lewis 
Street,  which  offered  protection  against  the  prevailing 
Ground  swell,  and  was  faced  to  the  east  *a  wuch  us  pose. 
ibis,  still  per/ait tinG  safe  clearing  of  the  transport 
<*ock  by  veaaels  leaving  the  Slip  »n  a  strong  flood  tide, 
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This  pooition  allowed  a  bare©  approaching  tho  slip  on 
flood  tide  to  cose  up  aeainot  the  current  undar  control, 
and  It  also  happened  thit  this  position  was  most  convtn. 
lent  for  the  direction  of  traffic. 

But  to  further  protect  the  slip  against  the 
ground- swell  and  to  Insure  quiet  water  for  the  boat  when 
loading  or  unloading,  a  rock  breakwater  was  built  about 
300  feet  oceanward  of  the  ellp«      Boat  captains  have 
stated  that  entrance  to  and  exit  from  thie  slip  could  be 
had  as  easily  as  in  the  case  of  any  other  slip  on  the  hay. 

All  piles  for  slip  and  wharf- ?/ork  in  general 
wtre  creosoted  and  all  work  was  well  constructed  of 
standard  timber  construction,    ivound  stone  was  used  for 
breakwaters,  this  being  barged  frora  quarries  across  the 
Bay  and  deposited,  sorao  at  93?  ani  eo&e  at  $1«00  a  ton, 
as  mentioned  elsewhere* 

Aside  from  the  wharf  which  was  cone  true  ted  in 
connection  with  tho  freight  slip#  an  existing  bsein  to 
the  west  of  tho  Berth  Gardens  way  surroundod  on  three 
sides  with  wharves  to  forn  a  iioat  iiarbor,  and  intended 
principally  to  accommodate  the  needs  of  seller  craft* 
standard  wharf  construction  on  croosotei  piles  was  in- 
stalled.   An  adequate  otone  breakwater  ^aa  provided  to 
the  west  and  a  seawall  or  nnit  on  the  cart,  both  in  an 
♦a»t  and  west  direction,  this  latter  being  an  extension 
of  the  main  north  front  seawall.    The  breakwater  to  some 
txtent  existed  before  the  cov~enceracnt  of  operation*,  but 
Editions  were  made  to  have  it  nerve  the  double  purpose 
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of  harbor  protection  and  support  for  the  l dntlllator 
Eouoe,  in  which  was  placed  tho  apparatus  and  searchlights 
uted  in  connection  with  tho  night  illumination ,  while  the 
seawall  extension  provided  spaoe  for  tho  locomotive  and 
Other  acoeoeorles  used  in  tho  searchlight  displays. 

The  improved  basin  was  655  feet  by  265  feet, 
txclunivo  of  an  entrance  approach*    Along  the  inner  side 
of  the  seawall  and  alone  the  west  wh?.rf  thio  harbor 
was  drod^ed  to  minus  thirty  feet  (*o0')t  providing  a 
depth  at  taean  lot;  tide  (•lOi)  of  19£  feet*  and  the  bottom 
adjacent  to  the  south  wharf  was  dredged  to  «2?  fent, 
providing  a  depth  of  16&  feet  at  wean  low  tide.  The 
eentral  portion  of  the  harbor  regained  generally  undie- 
turbed  and  had  9t  feet  of  water  at  sean  low  tidtu  The 
wharf  elevation  hero  ^ub  -2,  while  that  of  th?  freight 
flip  was  aero.    Suitable  boat  landings  were  provided  to 
accomodate  the  requirements  of  tne  small  boat*,  and 
exposition  entrances  were  arranged  for  on  the  wharves. 
During  iho  pre-.'.xposition  period  this  harbor  furnished 
»o*t  of  the  berth  space  for  the  numerous  schooners  laden 
vith  lurabcr  for  building  purposes. 

During  the  construction  period  some  1800  cars 
of  freight,  or  41.000  tuns,  were  handled  over  the  ferry 
•Up  and  tho  railway  system,  of  which  36.000  tone  were 
construction  material,  consisting  of  eencnt,  aeph&ltum, 
•t«sl  (rods,  bolt*,  etc.),  structural  steel,  hard  wall 
Plaster  and  items  for  the  garden*  in  the  way  of  trees 
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end  shrubs.    Aside  from  that  which  earn©  over  the  slip 
there  was  additional  traffic  from  the  wharves  and  from 
various  parte  of  the  Grounds,  aggregating  10,000  tone  of 
construction  material,    inhibits  were  similarly  handled 
by  the  Sxposltlon  Traffic  Uepartniont  in  conjunction  with 
the  various  railroad  companies"* 

j>ullding  Tr^ok8raf,d  ^guipsnen^. 

Vlth  the  exception  of  the  California  hulldlng, 
>cetival  Hall  arid  the  /alaces  of  Fine  Arte  and  horticul- 
turev  trackage  was  provided  in  ill  buildings.  Xhoee 
traces  were  £onorally  designed  for  a  Cooper* e  .*»30  load- 
ing which  is  equivalent  to  a  weight  of  30,000  pounds  on 
the  driving  axlee  five  feot  apart  and  in  tioat  cages  were 
supported  upon  pile  t root lee,  although  those  in  the 
Palace  of  Machinery  were  laid  directly  upon  tno  ground* 
Unloading  plntfortne  were  provided  in  all  buildings  having 
traoke,  and  sidings  were  provided  in  thoee  buildings  in 
which  the  track  did  not  terminate.     Inasmuch  5.8  the  Pal. 
ace  of  Transportation,  which  wae  to  contain  all  kinds  ef 
rolling  stock,  was  to  be  approached  through  the  Palace  of 
Uneo  and  :  etallurgy,  tho  track  in  this  Utter  builiing 
and  a  portion  of  that  of  the  Transportation  Palace  wae 
designed  to  accofraaodate  a  Cooper's  -~60  loading,  v.iich 
lo  equivalent  to  a  weight  of  60,000  pounds  on  the  driving 
•xles  spaced  five  feet  ap~;rt« 


«  All  exhibits  were  transported  from  the  car  tU&tw  tO 
the  buildincs  and  placed  on  the  floor  space  of 
exhibitors  by  tno  traffic  Department  of  t,e  -xpoaition 
vho  coll" ted  certain  charges  therefor  fro*  the  railroad 
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Xn  the  northerly  half  of  the  Palace  of  Trans- 
portation thero  were  fourteen  exhibit  tracks,  ono  service 
track  and  a  timber  transfer  table*    ::aoh  exhibit  track 
vat  500  feet  in  length,  ten  belri^  declined  for  Cooper's 
MO  loading  and  five  for  Cooper1 »  K-30  loading.  The 
transfer  tabic,  which,  exolusive  of  it*  foundations  and 
runways  coot  about  $7,000,  was  located  on  the  easterly 
•ide  of  the  rolling  stock  exhibit,  was  76  feet  in  width 
and  had  a  run  of  300  feet*    It  waa  cans  true  ted  to  carry 
the  largest  locomotives  with  terrier?,  uncoupled  and  th< 
aaximum  size  oars  which  had  up  to  that  titfe  been  built* 
Bix  hundred  piles  were  used  in  the  foundations?  for  the 
•upport  of  the  seven  tracks  upon  which  the  table  ran* 
The  table  deck  wao  counted  upon  twenty- eight  50~ton 
•tandard  freight  car  trucks  and  wae  r.oved  along  the 
building  to  the  different  exhibit  traefcs  by  iaeane  of  an 
tleotrlo  raotor,  drum  and  cable  equipment,    special  ?ro» 
vision  was  wade  on  tho  t^ble  deck  for  shifting  care 
tiwrefora  although  this  equipment  »ao  only  used  for  the 
lighter  rolling  etook,  tho  heavier  rolling  etook  being 
Put  in  the  place  by  the  switching  loconotive* 

A  considerable  saving  of  oont  was  effected  by 
the  use  of  the  tabic  described,  as  a  standard  steel  trans. 
ttr  table  would  have  cost  fro*  015,000  to  $20,000.  Since 


Companies,  who  in  turn  collected  ^"^trf^^^* 

'stum  of  the  exhibits  to  the  Railroad  Companies  on  the 
•**  floats. 
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sufficient  depth  for  a  wooden  table  was  available,  there 
was  no  objeot  in  haying  a  standard  equipment  for  the 
short  period  of  uoe« 

To  facilitate  the  installation  of  heavy  exhibit) 
in  the  i'alace  of  Machinery,  there  were  installed  therein 
suitable  traveling  cranes*    Crane  equipment  comprised 
two  30* ton  with  5- ton  auxiliary  hoists  in  the  u.l  idle  bay 
and  a  20*ton  on  each  of  tho  two  principal  tide  bays.  All 
oranos  ware  of  standard  steel  construction,  designed  to 
operate  through  the  full  length  of  the  building  at  suit* 
able  speeds*    The  railway  tracks  in  the  building  were  at 
right  angles  to  the  crano  travel* 

Upon  investigating  tha  cor  t  of  t^e  cranes  dur. 
in£  the  preliminary  work,  it  appeared  that  cranes  of  the 
charaoter  desired  would  coot  C25.000  to  ^30,000,  with 
little  hopo  of  ealvaee.    After  careful  investigation  of 
all  phases  of  the  subject,  the  Exposition  entered  into 
contraot  No.  203  with  the  Cyclops  iron  .or'4©  of  nan 
JPranoiBco,  for  the  lease  of  the  erancs  for  a  period  of 
two  yearn  at  a  gross  rental  of  $13,986.    Under  the  terms 
of  their  contraot,  this  company  provided  special  cranes 
for  the  purpose,  including  all  w>rk  except  the  runways 
*nd  oonductore.     At  about  the  tin:e  cranoe  were  to  be  in. 
•taliod  it  was  discovered  that  the  spaa  of  the  crane  nn- 
**ys  varied  in  *idth,  ocoaoioned  by  the  shrinkage  and 
"aroint  of  the  timber  and  by  ciovenmnte  aoross  the  width 
of  the  building    This  difficulty  was  to  so»c  extent 
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oferooae  by  readjusting  the  rails,  but  largely  by 
designing  a  special,  wide- flanged  runway  wheel,  and  no 
further  difficulty  was  experienced.    About  4,500  tons  of 
exhibits  were  handled  from  the  caro  to  tne  floor  and  the 
exhibitors  further  utilized  the  cranes  in  setting  their 
exhibits  Just  before  and  after  the  opening  day  to  the  ex- 
tent of  handling  sorae  3,829  tons,  for  which  tne  Exposi- 
tion charged,  on  a  tic*  baeis,  the  total  sua  of  U<C6.50. 

E£rYjLce_^gulpnont» 

fcorae  attention  was  directed  to  the  acquisition 
Of  sufficient  self-propelled  service  equipment  to  handle 
tho  *ork  of  construction  and  to  facilitate  tb«  installation 
of  exhibits.    Such  equipment  wa*  obtained  during  the 
latter  part  of  the  prc-^xpoeition  period,  but  as  exper- 
ience demonstrated,  it  would  hare  been  better  to  hare 
procured  it  earlier.    Before  tho  acquisition  of  a  number 
of  *ord  automobile*.  *ost  of  the  heads  of  department, 
ueed  horse-drawn  runabout,,  without  drivers,  which  were 
rented  at  135.00  per  aonth  each,  for  inspection  purpose* 
»d  to  get  about  the  ground*  generally,    lor  w*x*nU* 

-.-  ~~  in  tho  eoploy  of 

ten  v,onthB  there  was  an  aver  ^e  of  53  in  w 

.   *^  f      sxaooitlon  entered  into 
the  Exposition  Conpany.    *»tcr  in-  xpoeiw 

a  contract  with  tne  Ford  Agency  for  three  5.paSCen£er 

Ford  oars,  and  mediately  after  the  opening  of  the 

*xpo.ition.  it  had  obtained  altogether  20  automobile. 

•  412  - 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Division  of  Woriu 


under  this  and  other  contracts*    The  Uireotor  of  forks 
•nployod  an  Overland  oar  and  driver,  and  later  acquired 
a  fire  passenger  Kissel  oar  for  his  exclusive  use. 

To  facilitate  tne  handling  of  h<?avy  exhibits, 
the  Exposition  rented  from  the  Ohio  Locomotive  Crane 
Cocpany  one  standard,  oil  burning,  steam  driven,  self- 
propelling  20* ton  iocoraotivc  crane  of  the  eight  wheel 
typo,  with  fully  enclosed  steel  cab,  etaara  brakes,  35 
foot  boo-,  with  double  hoisting  drutis  for  handling  buckot% 
all  fully  equipped  and  eui  table  for  all  general  hoi  s  ting 
purposes.    This  was  used  in  connection  with  the  general 
construction  work  and  the  unloading,  transporting  <nd 
placing  of  exhibits.    This  lease  covered  twenty-one 
nonths.  at  a  rental  price  of  075  per  months 

During  construction  this  raachino  was  used  for 
handling  freight  off  of  cars  and  froa  the  wharves  onto 
eart»,  for  tha  lifting  of  heavy  trees  in  boxne;  for  the 
plaoing  of  electric  poles  and  fixtures,  the  setting  of 
statuary  ani  staff,  ana  for  r.any  other  purposes.  Alto- 
gcthor,  it  was  an  exceedingly  useful  piece  of  apparatus 
And  smelt  eoonosy  resulted  from  Its  use*  ^ 

In  this  ea^c  direction  the   :xPo*itioii  leased 
from  the  General  Electric  Company  a  one  tor  storage 
bsttery  truck  crane  and  a  two  ton  trailer  at  a  total 
rsntal  of  £51106.  covering  a  period  of  use  of  eight  aonthi. 
This  machine  performed  excellent  service  in  running  around 
the  grounds.on  the  asphalt  road*  with  light  loads,  and 
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was  further  valuable  in  the  placing  of  staff  standards, 
transforaer*t  etc*,  and  paid  for  Its  coet  several  tiraee 
over* 

Further  trunk*  of  thit  c/iaraoter  were  obtained 
froo  the  Automatic  Transportation  Company,  under  contract 
£o*  275*    These  oonaicted  of  ton  electric  storage  battery 
trucks  of  their  typo  having  a  capacity  of  4,000 

pounds ,  each  equipped  with  an  Edieon  battery  of  Z6  cells* 
These  vers  used  almost  exclusively  for  transferring  and 
plaoir.£  exhibits  and  norchandioe  in  the  exhibit  pal-.ee a 
and  the  handling  and  transferring  of  sa^o  frow  the  rail- 
vay  ton."  in  ale ,  dooks  and  warehouses.    They  were  also  used 
extensively  after  the  Exposition  opened  in  parforaine  li^ht 
service  in  the  delivery  of  the  required  daily  supplies 
to  the  various  concessionaire?)  and  other  participants* 
These  trucks  vers  of  nodero  design  and  had  five  speeds, 
both  forward  end  backward.    They  wore  built  for  carry- 
ing two  ton  loads,  or  hauling  trailers  with  five  ton 
loads* 

These  wore  leased  on  an  exhibit  basis  for  a 
Period  of  fifteen  months,  at  a  rental  price  of  per 
nonth  each*  the  Exposition  paying  nil  freight  charges 
on  ti;e  •qulpucnt  from  the  point  of  initial  shipment  to 
the  Hxpoeition  site.    Those  were  also  very  efficient  and 
Practical  and  were  frequently  used  to  draw  loaded  trans.* 
▼eyors  waicn  will  be  hereinafter  ruentionedo 

Under  contract  *o.  284  there  was  obtained  11 
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typo  "H*  Ko.  4  Hand  Tranavoyers  frota  tho  Cowan  Truck 
Company.    Theeo  were  used  for  tho  handling  of  exhibits 
an4  consist od,  briefly,  of  a  four* wheeled  hand  truck 
which  waa  uaed  In  connection  with  a  eoparato  platform, 
special  provision  being  made  for  backing  tho  truck  under 
the  loaded  platform  and  lifting  cane  by  means  of  a  lever 
device  oanipulated  by  foot*    A  number  of  platform  a  were 
used  and  were  loaded  whenever  necessary,  and  the  trucks 
disposed  of  the  loaded  platfora  as  desired.    At  times 
these  loaded  trucks  were  drawn  by  cscano  of  the  battery 
Transfer  Trucks  mentioned  above ,  and  altogether  the 
device  was  eminently  satisfactory* 

For  handling  construction  notorial  of  various 
sorts  to  and  fro  within  the  groun-1?,  and  to  expedite 
deliveries  of  supplies  from  the  local  trade  men,  the 
Division  of  ^orks  procured  throe  t*o-ton  speedwell  Trucks, 
four  1500  pound  Kissel  Trucks,  and  three  800-pound  Cyst* 
land  trucks;    also,  one  of  the  >'ord  automobiles  was  con- 
Verted  into  a  truck  and  used  by  pluabere  for  general 
•orvice  work.    Aside  from  this,  the  Traffic  :;opartaent 
rented  for  general  purposes,  t*o  5- ton  General  iotor 
Car  Electric  Trucks  and  one  ijj.ton  truck  of  the  sane 
nake,  and  one  li-ton  International  harvester  Company 
**«on;    the  Division  of  Concessions  and  Admissions  pur- 
ohased  six  5-paesenger  Ford  oars,  some  of  which  were 
oonverted  into  conveyances  for  hauling  coin.  This 
Division  also  obtained  one  Kissel  car  for  handling 
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cashier's  box«e  from  tho  cashiers'  stations  at  the 
gaUl  and  in  the  concessions. 

Aside  from  the  car©  purchased  0/  tho  Mvislon 
of  forks*  It  rented,  shortly  prior  to  tho  opening  day, 
fron  17  to  20  autosobiles  of  various  sorts,  with  drive rr, 
to  handle  the  work  Incident  to  the  rush  activities  of  that 
tice.    Jfurther#  the  Comptroller*      Live  fctoo'K  and  Traffic 
Department*  purchaoed  four  5*passcngor  automobiles  for 
general  service  use  about  the  grounds* 

£ijtelde  Passenger  YransportatlM*- 

#ith  the  exception  of  the  adaptation  of  the 
freight  elip  into  a  passenger  clip,  the  Exposition  was 
not  actively  concerned  in  the  transportation  of  vial  tore 
to  and  from  the  Exposition  Grounds;    that  physical  prob- 
len  wae  one  for  the  r.unicipality  an-i  the  privately  o-med 
■treet  railway  companies  within  the  city.    The  officials 
of  the  City  of  San  Francisco  were  furniehed  with  the  data 
oonoeming  the  attendance  at  other  exposition*  which 
had  from  time  to  tire  been  held  in  the  country  and  frc* 
which  this  Kxpoeition  had  feraed  its  estimate  of  ettend- 
*nce.    From  this  the  City   Engineer  prepared  a  report  en 
April  5.  1915.  on  the  extension  of  the  runioipal  ^il^f 
to  provide  transportation  to  ana  from  the  exposition. 
Thi,  report  was  based  on  40.000  average  daily  freo  and 

r-r  thi*  it         considered  that  10,000 
paid  attendance.    Cf  thin  1* 

•ouXd  roach  tho  Exposition  Ground.,  by  valine  »'  * 
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f chicle e  other  than  street  care.    Further  oonoluBione 
vers  that  thoro  would  bo  at  leaet  one  lay  on  whioh  the 
paid  attendance  would  bo  250,000,  and  that  on  twenty 
ether  days  It  would  be  In  exoe83  of  100,000*    It  vs> 
aieumed  that  probably  15,000  free  attendance  on  those 
day*  would  bo  transported  at  euoh  houre  as  would  elita- 
inate  that  nunber  a©  a  factor  in  the  problem* 

The  City  Engineer  aaouraed  that  on  the  day  of 
taxlmura  attendance  30,000  would  be  non-residents  of  the 
flolnity,  the  remaining  220,000  being  drawn  from  tho 
residents  of  the  city  and  ite  environ©  in  proportion  to 
the  population  thereof  -  155,000  from  Baft  Francisco* 
79,000  landing  at  the  foot  of  Slarket  Street  fro©  the 
Bay  Citieo,  and  16,000  landing  at  Third  and  rownsend 
streets  from  the  Peninsula.    Although  no  data  were 
available  as  to  the  naxiaua  hourly  rate.  Judging  froa 
•uch  information  as  could  be  obtained,  tno  City  Engineer 
aieumed  that  f»oa  20'  to  25-  of  the  attendance,  or 
50,000  to  62.500  person*  per  hour  would  have  to  be  hand- 
led, which  traffic  could  be  apportioned.  31.000  to  38.750 
per  hour  iron  fan  Francieoo  in  general.  16,000  to  19,750 
por  hour  froa  the  foot  of  Market  Street  an*  tnree  to  four 
thousand  per  hour  from  Third  and  Towneend  Streets.  A 
number  of  estimates  were' prepared  to  indicate  the  amount 
of  expenditure  necessary  to  equip  the  proposed  street 
railways,  (1st)  to  provide  ample  transportation  facilities 
under  conditions  euoh  ae  would  oxiet  after  the  Exposition 
*ee  opened;     (2nd)  iinder  conditions  of  operating  indopend- 
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•ntly  of  other  street  railroads  with  adequate  transpor- 
tation being  furnished  on  all  exoept  one  or  two  days  on 
which  the  attendance  at  the  Exposition  would  bo  a  ^aximun; 
and  (3rd)  for  joint  operation  by  the  municipal  and  other 
street  railroads. 

It  appoared  that  to  provide  for  the  few  days 
of  r. ox  in  tin  attendance  without  the  co-operation  of  the 
other  railroads,  the  cost  to  the  municipality  /.-ould  far 
exceed  any  possible  profit  which  mi^ht  he  derived  froai 
the  operation  of  euoh  street  railways,  and  that  after 
the  oloee  of  the  reposition  the  cit/  would  have  n  lar^c 
amount  of  equipment  on  hand  for  which  there  would  be  no 
use  for  a  number  of  years* 

There  was  discussed  the  Pill^ore  Street  tun *el 
line,  the  Van  :<esa  Avenus  line,  tne  Potrero  Avenue  line, 
Stockton  Street  tunnel  lino,  Broadway  tunnel  line,  Union 
Street  lino,  .North  ioint  Street  oxteneion  of  tne  Union 
Street  line,  Franklin  or  Cough  Street  extension  of 
Union  Street  Lino,  Cteiner  Street  extension.  Chestnut 
Street  lino.  Church  Street  lino  and  i  oik  Street  line, 
ttudieo  were  made  of  the  coot  of  construction  under 
ordinary  operation,  extraordinary  operation  and  Joint 
operation  of  various  combinations  of  routes. 

On  August  26,  1913,  a  municipal  bond  issue  of 
i-3.500,000  wan  authorized  for  the  construction  and  pur- 
chase of  double  tr*ok  street  railways  aggregating  16.35 
*Ue,,  together  with  tne  purchase  of  necessary  equipment. 
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At  the  ti»e  Viis  report  was  presented,  the  raunicipnlity 
hid  already  constructed  the  Geary  :>trcet  line,  ami  on  the 
expiration  of  the  franchise  in  decenber,  1913,  it  took 
oyer  the  Union  Gtreet  line  of  the  i'rcsidio  and  berries 
Railway  Company,  which  operated  frors  the  Perry  to  the 
Presidio*    These  became  the  nucleus  of  the  cuiniolpal 
lino* ,  and  additiona  were  made  thereto  to  take  care  of 
the  Exposition  traffic* 

In  a  construction  progress  report  made  January 
23,  1914,  the  City  Engineer  estimated  that  the  inaxis&usi 
cipicity  of  the  contemplated  equipment,  assuming  an 
average  of  153  care   -or  hour,  containing  125  passengers 
eaeh,  during  the  rush  hours,  would  be  19,125  por  hour. 
The  capacity  of  the  nunieipU  railway  eystaai,  at  an 
storage  speed  of  nine  milee  per  hour,  was  placed  at 
300  oars  per  hour,  or  37,500  persona  per  hour,  and  the 
eapaoity  of  the  teminal  loops  aad  th*  traces  of  tha  pro- 
poeod  street  railway  system  was  conaiierably  in  excess  of 
the  number  of  car*  which  it  was  probable  that  the  city 
would  own  at  tho  oponin;;  of  the  Imposition. 

Considering  the  capacity  of  tho    unieipal  rail- 
road of  19,125  por  hour,  and  the  capacity  of  the  private 
Unce  ao  12,000  per  hour,  it  appeared  at  tho  time  that 
the  laaxiaura  calculated  capacity  of  the  two  street  rail- 
ways was  considered  by  the  City  Engineer  to  be  31,125 
persons  per  hour.    This  was  based  upon  the  assumption 
that  the  tbhouch  service  on  Geary  street  would  be  aban- 
doned during  the  rueh  houra.    deducing  this  total  by  20 : 
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ths  comfortable  carrying  capaoity  of  the  street  railroads 
of  Can  JTranoisco  was  asouncd  to  be  04,900  persons  per 
hour*    In  concluding  hie  remarks  on  the  sufficiency  of 
the  transportation  provided,  In  his  liter  report  the 
City  Engineer  stated  it  «as  probable  that  on  days  of 
sfcraee  attendance  at  the  exposition  it  would  be  necee- 
•ary  to  provide  transportation  for  frosj  20,000  to  25,000 
persons  per  hour;    but  on  special  days,  when  the  attendanee 
at  the  Exposition  was  ere  ^tost,  it  Right  be  neoeeeary  to 
transport  froa  50,000  to  62,500  per  hour*    He  considered 
further  that  the  handling  of  31,125  persons  per  hour  was 
undesirable  #xoept  on  very  special  days,  because  of  the 
inconvenience  to  the  publio  as  a  result  of  the  abandon* 
tieot  of  ooraal  service  on  Ceary  street,  froia  which  it 
vss  ooncluded  that  the  transportation  which  could  bo 
furnished  to  the  Exposition  by  means  of  the  Municipal 
Railways  and  the  privately  owned  street  railways,  even 
on  days  of  ordinary  attendance  would  occasion  discomfort 
to  the  public  as  a  result  of  overcrowded  care  during  the 
I     Periods  of  heavy  &  ravel,  and  there  was  predicted  an 
insufficiency  of  the  transportation  oyster*  on  days  of 
mucin  urn  attendance* 

yroa  the  actual  railway  construction  work  that 
was  done  and  equipment  operated  by  the  rcunioipality ,  it 
*P?eare  that  it  prepared  to  furnish  transportation  cowing 
*ithin  the  second  condition  above  outlined  -  that  is, 

1 

operation  independently  of  street  railways  owned  by  priv- 

i 
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att  eorporatione,  with  adequate  trail  sport -at  ion  being 
furnished  on  all  doye  except  those  of  ctaxlnua  attendance. 
The  lines  actually  oonetrueted  were  tao  Columbus  Gtroet 
mention  to  Union  fitreet  line  1.26  nilca,  the  J?ort 
L'aton  Street  Extension  to  Union  street  lino  .49  1 1U  a, 
the  Van  Ke«a  Ayenue  and  Chestnut  Street  line  3.11  niles, 
and  the  Stockton  Street  tunnel  lins  .97  miles  -  th»  tunnel 
for  thje  latter  having  been  completed;    the  rotrero  Av«nus 
line  1.99  cilles  and  the  California  Street  extension  to 
the  Ceary  Street  line  2.1  miles. 

Bated  on  the  linen  wnioh  were  constructed 
especially  for  Exposition  purposes  in  combination  with 
the  Ceary  street  line  and  the  Presidio  and  Jerries  Hail- 
way,  several  routings  of  care  were  adopted,  with  a  rasxi. 
cuta  ecrvloe  direct  to  the    xposition  Grounds,  assuming  a 
proper  distribution  of  cars  on  all  other  linea  to  main- 
tain  service  of  130  oars  per  hour  at  100  passengers  each 
or  13,000  persons  per  hour,    the  routing  of  the  various 
lines  follows  •  Tooce  for  Exposition  service  wore  lines 
•2",  "K-,  "HB,and  "J",  and  the  naxiroun  cars  per 

hour  are  noted: 

*A*  Line  «  Ferries  to  Park,  via    arket,  Geary  and 
Tenth  Avenue  to  1'ulton  street. 

iSliine  •  S'erriea  to  beach  via    arise t,  Geary,  Thirty- 
third,  Balboa,  Forty-fifth  and  Cabrillo  to 
Creat  Highway* 

HM4ne  .  Ferries  to  Thirty-third  and  California  f *"»•*•• 
via  Larkct.  Ceary •  Second  Avenue  and  walifornla 
to  Thirty-  rxhird  • 
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•D*  14n»  •  Ferries  to  imposition  via  Market,  Geary,  Van 
-  lisss  Avenua,  Chestnut,  roott.  returning  via 

Greenwich,  i->tciner,  Union,  franklin,  ,  Vallejo, 
Van  l.coo,  Coary  and    arkct  to  the  -'errlos. 
This  line  also  operated  outgoing  via  Union, 
titeinor,  etc.,  to  tho  Berrien,    .  aximuia 
capacity  of  20  care  per  hour* 

Line,  •  J'errios  to  Presidio  via  Jackson,  Columbus 
Avenue,  Union,  i.arkin,  V  alio  Jo,  Franklin, 
Union,  Baker,  Greenwich  to  the  Presidio, 
pasting  within  ono  block  of  />akor  Ltreet . 
Entrance  to  Exposition,  with  a  i axinu?a 
eapaolty  of  20  cars  ^er  hour. 

*F*  Line  •  Ltookton  and  2-arkot  to    xposition  via  Stock* 
ton*  Columbus  Avenue,  ;<orth  .'oint,  Van  I.gsc 
and  Fort  i«ason  to  Lacuna  litrest,  with  a  Rax. 
imuEi  capacity  of  30  cars  per  hour. 


•A* '  Line  *  Twenty-fifth  and  Potrero  to  Exposition  via 
i>otrero»  division,  Eleventh,  Van  >Ness  and 
Port  -ason  to  .Lacun*  Dtraet,  with  a  naximum 
capacity  of  30  cars  per  hour. 


"J*  line  m  Ferry  to  exposition  via  Jackaon,  Colunbue 
Avenue,  l<ort-i  Point.  Van  l;o?fi  Avonus  and 
Fort  ^aeon  to  Lacuna  i  trcet,  with  a  ^.axii-ium 
capacity  of  30  cars  per  hour.  # 
(#  This  was  changed  later  by  routing  cars  to  Scott 

Street^ate^ia^hestnut  St.)^  ^  ^  ^  ^ 

ay  privato  corporations,  the  *olk  and  i^rkin  street  line 
waa  good  for  00  care  per  *iour,  or  a  total  of  9,000 
pwnengere;    whereas  the  ifrde  -tre^t  line,  which  was  three 
blooka  fron  the  enet  end  of  the  Concessions  I-istriot  and 
%  greater  distance  frow  other  o^ts  of  the  Exposition, 
waa  not  a  direct  factor  but  was  essentially  a  f*cdar  to 
the  Union  Ctreet  Municipal  Lln«.        ltJ5  of  1500 

Per  hour  cannot  be  considered.    The  Fillmore  street 
aalanct  Cable  Line  had  a  capacity  of  1500  per  hour,  which, 
thortly  after  the  Exposition  opened,  was  increased,  by 
ctrtain  improvements,  to  probably  3.000  per  hour.  These 
a  total  of  12.000  per  hour  which  could  be  transports* 
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to  the  Exposition  Grounds  by  tho  privately  owned  railways* 

Altogether,  the  epical  .ted  oapaolty  of  the 
railways  to  the  Exposition  was  25,000  passengers  per  hour, 
as  contracted  with  the  50,000  to  62,500  persons  per  hour 
which  it  was  believed  should  be  provided  for  on  the 
larger  days*    That  tho  f&ollitles  of  -  an  Francisco  were 
adequate  will  be  seen  by  the  fact  that  on  the  opening 
day  between  10} 00  and  11:00  a*n. ,  the  adreiseions  to  the 
grounds  through  turnstiles  were  22,133  peroone,  and 
for  the  two  hours  from  a: 00  a*ra*  to  10:00  a.cu  on 
February  22,  (the  day  scheduled  for  ths  Vandt*rbilt  Cup 
Rftoe),  the  adralssions  were  43,463,  and  frcn  10;00  a»ea* 
to  12100         on  &arch  6,  when  tho  Vanderbilt  Cuy  Uace 
was  actually  run,  tno  adiaissione  were  32,628;    and  from 
12100  ii.  to  21 00  p.«u  on  the  t?aae  day  the  admissions 
were  36,164* 

It  should  not  be  assumed  that  all  this  trifle 
was  oarried  by  the  street  Railways,  for  no  doubt  many  of 
the  visitors  walked  and  many  patronized  -  what  had  not 
been  considered  by  tho  City  Engineer  or  by  others  who 
had  prepared  reports  on  the  transportation  facilities 
fro*  the  city  to  tho  reposition  Grounds  -  the  mo tor  bus 
and  its  formidable  rival*  the  hunblo  -Jitney".  7h* 
•Jitney'  craze  hit  Fan  Francisco  toward  the  latter  part 
of  1914,  and  this,  of  course,  could  not  hove  been  fore- 
•sen.    It  no  doubt  upsot  all  of  the  calculations  en  the 

A ,  „  _M  *  raV  haVc  been  a  fortunate 
question  of  transportation  and  r.ay  a*»c  w 
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happening,  because  it  lo  believed  that  had  not  this 
nods  of  trannportation  been  developed,  there  night  hare 
been  an  overcrowded  condition  of  car  service  on  days  of 
maximum  attendance*    There  is  no  doubt  that,  owing  to 
the  fact  that  tne  Exposition  was  locate!  within  walking 
olctanoo  of  a  thickly  populated  residence  district,  r.any 
pars  one  were  able  to  walk  to  the  Exposition  Grounds,  re- 
turning by  oar  when  the  traffic  vrao  lighter  by  reason 
Of  Visitors  leaving  tho  grounds  at  different  times  and 
in  less  numbers  than  when  entering.    In  fact,  on  tho 
opening  day  most  persona  walked  to  the  Exposition  and 
were  admitted  by  displaying  &  spoei^l  badge • 

Further  comment  on  this  point  i*  rcade  because 
of  the  faot  that  exceptionally  good  conditions  resulted, 
and  it  is  not  believed  that  undue  dicconfort  aronc.  This 
conclusion  ie  reached  by  reason  of  the  admission  through 
turnstiles  of  43,430  in  two  hours  on  February  22nd,  as 
registered  at  all  gates,  and  increasing  this  to  45,000 
to  allow  for  offioiale,  and  ^csumine  that  two* thirds  of 
the  latter  number  entered  during  one  hour,  there  results 
about  50,000  persons  per  hour.     It  is,  therefore,  evident 
that  even  assuming  that  all  tneso  oeme  on  the  street  cars, 
the  number  entering  the  grounds  was  belo*  tho  calculated 
capacity  of  the  roads  under  an  unoo-fort&bly  crowded 
condition*    ihut  this  did  not  obtain,  for  thera  is  no 
doubt  that  nany  of  those  visitors  walked  and  many  patron. 
i*ed  tiotor  vehicles  both  public  ani  private.    It  is  not 
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belioved  from  the  records  which  have  obtained  thus  far 
that  tho  waxiaua  number  of  persona  entering  the  Exposition 
Grounds  will  ever  exceed  a  rate  of  50,000  per  hour;  or, 
in  other  words,  the  records  indicate  that  visitors  enter 
tht  Crounde  gradually  rather  than  in  altitudes,  except 
en  rare  occasions;    consequently,  the  estimated  rate  of 
60,000  to  62,500  persons  per  hour  will  not  obtain;  and 
assuming  that  the  people  will  all  travel  by  street  cars, 
the  capacity  under  overcrowded  conditions  of  31,125  per 
hour  will  be  adequate  to  meet  all  conditions  of  attend- 
ance. 

gaeoonftor  Transportation  «ithln  'hs  Ground s • 
Passenger  transportation  within  the  Crounde  was 
accomplished  by  means  of  storage  battery  chair e,  push 
Chairs,  a  miniature  railway  and  a  number  of  auto  trains, 
Autonoblles  were  not  p^raitted  to  traverse  the  roads, 
txeept  service  autonobileo  and  ethers  bearing  special 
penaiti  were  admitted  at  the  laker  Street  entrance  to 
proceed  to  the  Administration  Jmilding  and  various 
points  wont* 

A  miniature  stean  railway  was  operated  upon  the 
Crounde  as  a  concession,  under  the  name  of  the  Cyerfair 
Railway,  Trains  of  cars  wero  dravm  by  a  sterna  engine 
whieh  was  a  miniature  pnseenger  locomotive.    This  rail- 
way ran  from  a  point  at  the  east  ef  the  south  end  of  tht 
Machinery  Building,  thence  alor^'  the  Uarina  to  tho 
westerly  end  of  the  Grounds,  and  for  a  single  trip 
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colleoted  a  far*  of  10/  per  paoeenger*    The  equipment 
of  this  road  consisted  of  four  passenger  locomotives , 
one  switching  engine  end  60  passenger  oars.    ?ne  paesen- 
gsr  engines,  consisting  of  a  four  wheel  pony  truck,  six 
drivers  and  a  two  wheel  trailor  truck,  were  exactly 
one-third  the  ei?e  of  a  Paoific  typo  passenger  locomo* 
tivo.    The  driving  wheels  were  26  inches  in  diameter  and 
the  pony  truck  wheels  8  inches  in  diameter;     the  trailer 
truck  wheels  14  inches  in  diameter;    the  cylinders  ©ere 
B  inches  in  diaxeter  with  a  9  inch  $t?o  :ec  and  the 
boiler  working  pressure  was  200  pounds.    The  total  weight 
of  t.ie  locomotive  was  14£  tone,  and  a  separate  tender  for 
carrying  fuel  and  water  weighed  three  tone*    the  switch* 
ing  locomotive  had  7  inch  cylinders  with  a  9  inch  stroke; 
had  six  driving  wheels,  was  without  tender  but  u?ae  pro- 
vided with  side  tan:s#  and  weighed  ten  tone.    All  loco- 
motives were  provided  with  automatic  air  brake  and  spark 
arrester  equipment  and  were  operated  on  hard  coal  fuel, 
fationger  cars  were  20  feet  long  and  42  inches  wide, 
having  a  top  and  open  sides  with  an  entrance  direct  to 
tho  platform  at  each  side.    They  had  each  a  capacity  of 
16  persons,  allowing  for  two  on  a  seat,    -ach  car  had 
V*o  4-wheel  trucks,  with  12"  diameter  vheele  and  all 
trains  were  equipped  with  automatic  air  brake  equipment 
and  Aharon  patent  couplings. 

The  rail  was  standard  20  pound  section,  laid 
st  a  gauge  of  19  inches  on  6"x  8"x  4  feet  ties,  bal- 
loted with  crushed  rock.  Th«  ciain  line  was  two  and  one- 
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half  nilee  long  and  the  track  was  provided  with  split 
swltohes  and  plate  frogs.    In  addition  to  the  main  lino 
track  there  was  about  on©  and  one-half  ?aiee  of  tingle 
track  in  the  yards.    Three  turn  table  s,  one  at  the 
saohlnery  building  terminal,  one  at  the  Race  track 
terminal  and  one  at  tho  *.ive  V> took  terminal,  were  pro- 
vided;   and  at  the  Live  Mock  terinal  tnere  was  aleo  the 
neoessary  round-houBe  arid  shope*  completely  equipped* 

Perhaps  the  moot  unique  mode  of  transportation 
vet  that  provided  by  a  so-called  auto-train,  made  up  of 
a  email  automobile  and  several  open  cars.    This  proved 
to  be  exceedingly  popular  and  was  a  capital  solution  of 
the  inside  transportation  problonu?     The  scheme  was 
originated  by  the  cone see ionaire,  the  Fadgl  Automobile 
Company*    In  detail*  each  auto- train  consisted  of  a  spec- 
ially designed  miniature  auto  tractor  of  36  inch  tread 
with  21  x  5"  solid  rubber  tires  and  two  trailers  or  cars, 
with  upholstered  seats  thereon  parallel  to  the  direction 
of  travel  and  facing  outward,  with  the  conductor1 e  aisle 
running  between.      £ach  train  of  two  trailers  seated 
ferty  peoplo  quite  comfortably.    The  braking  was  acco^a- 
pliehed  in  the  usual  manner,  and  when  the  motion  of  the 
train  was  slackened,  a  shoe  midway  in  each  draw- bar  was 
forced  downward  to  act  as  a  ground  brake*  the  action  beios 
automatic  and  in  unison  with  tho  traetor,  leaking  it 
absolutely  safe  in  crowds.    The  trailers  were  easily 
$S££ied|. 


the  irtatfom^ 

ree^iieveT tnere  is  a  ereat  Xuture  for  this 
of  transportation  and  etreet  railway  eosipaniei 


if  The  wri 
nethod  of  transport^* 
may  find  in  this  a  h**avy  ooiapetltor* 
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the  rheele  wero  invisible  and  the  control  was  arranged 
in  such  Banner  in  the  drawbar  connection  thnt  tnc  two 
trailers  of  a  train  followed  in  exactly  the  some  tracks 
at  the  traotor  when  rounding  a  turn  in  a  road.  This 
feature  eliminated  any  crowding  of  people  off  tho  road. 

These  auto- trains  wore  operated  in  a  cannsr 
parallel  to  that  of  a  street  car  eyotem,    A  similar 
Chart  and  schedule  eysten  was  used  ani  this  operation  *vas 
cafried  out  in  all  of  its  details.      Terminals  wore  at 
the  iillnoro  Street  entrance  and  the  Massachusetts  .build, 
ing,  with  branch  line9  from  Fillmore  i  treet  through  the 
Conceeslons  Iris  trio  t  to  Van  liees  Avenue  and  from  the 
California  Building  to  the  :aker  Street  entrance #  and  for 
a  time  from  tho  J^aaoachusetts  building  to  tne  Kace  tr&ok* 
The  fare  from  terminal  to  terminal  and  all  intermediate 
points  on  the  main  lino  was  10/  per  passenger  and  on  the 
branch  linos  5/t  and  it  *as  possible  for  those  desiring 
to  do  so  to  travel  continuously  on  an  auto- train  at  a 
rate  of  not  exceeding  50/  per  hour. 

The  approximate  cost  of  tho  tractor  s?ae  2950 
and  that  of  each  car  "750,  isaking  a  tot  til  of  $2450  per 
train  consisting  of  tractor  and  t*o  trailers,  -mo 
original  equipment  comprised  seventeen  2-car  trains  and 
tractor  and  coat  a  net  total  of  a  little  over  £41,000; 
but  tho  concessionaire  later  built  fifteen  additional 
trailers  and  one  tractor,  making  the  total  investment 
**>out  $52,000.    This  permitted  three  car  trails  on  busy 
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days  instead  of  two* 

Willow  chairs,  some  capable  of  coating  two 
persons,  othero  throe,  with  electric  storage  battery 
propulsion,  provided  further  noann  of  transportation. 
These  chair©  were  rented  to  visitor©  at  ^1,00  and  tl.50 
respectively,  per  hour* 

Similar  raoana  of  transportation  was  had  by 
the  ubs  of  push  chairs  of  t*o  Vinda,  the  one  Doing  a 
regulation  push  chair  and  the  other  with  a  bicycle 
attachment  which  the  attendant  operated*    Tne  charges 
for  each  of  these  was  50/  per  hour  for  those  accomo- 
dating a  single  patron  and  CI* 00  per  hour  for  two, 
theeo  charges  Including  the  services  of  Uir;  attendant* 
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CHAPTER  XI 1, 

£efu«9* 

In  order  to  provide  for  tho  dispoeal  of 
refuse  a  nur.be  r  of  plane  were  due^entod  duri?v  the 
progress  of  tho  work*    Comparisons  based  upon:  first, 
towing  all  refuso  out  to  eea;  second,  hauling  sazas  to 
the  ;  unioipal  incinerator  alone:  ^it>v  tho  sale  of 
organic  natter  to  private  reduction  plants;  thirl, 
eonstruotine  a  disposal  plant  of  so:a©  fona  upon  tho 
Grounds  and  fourth,  installing  an  exhibit  plant, 
resulted  in  tho  conclusion  that  the  latter  plan  wao 
the  oost  desirable  frora  tho  standpoint  of  cost  and 
general  satisfaction* 

Estimates  of  the  quantity  of  refuse  which 
it  w  *  believed  would  accumulate  luring  the  Exposition 
period  were  very  uncertain.    However,  in  order  to  have 
•  basis  for  the  reception  of  proposals,  after  due 
Instigations  it  was  concluded  that  there  *ould 
acousulate  each  day,  ten  tens  of  organic  g^rba^e  and 
twenty-fivo  tons  of  General  waste  from  the  Exhibit 
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Pslaot*  and  other  parte  of  the  grounds;    thirty  tons  of 
ganurt  rh4  stable  refuse  froa  thy  Live  'took  section 
tad  twenty  ton*  of  sweepincs  frow  roads,  streets  and 
paths,  or  ft  total  of  ei&hty*fire  tone  a  day. 

Froa  a  study  of  tho  conditions  in  various 
oitioe  it  appeared  that  the  collodion  coot  was  froa 
31.75  to  32.00  a  ton  and  the  incinerator  cost  was  from 
26*  to  7$jf  par  ton. 

But  fe*  pereono  were  interested  in  garble 
disposal;    however,  thro©  proposals  were  received. 
Crowley  Launch  and  Tugooat  Corapany  quoted  13200.00  per 
»onth  of  thirty  days,  or  2106,67  per  day  for  disposal 
only,  which  reduced  itself  to  11.2S  per  ton.  This 
proposal  was  baaed  on  hauling  the  garbage  and  rubbish 
froa  the  ^position  by  moan*  of  •teas,  cchoonora  to  a 
distance  of  twenty  "lie*  outside  tho  Golden  Gate  and 
dumping  it  into  the  ocean.    This  *as  the  procedure 
followed  by  tho  City  of  Oakland  at  the  tine,  and  this 
proposal  was  made  in  connection  with  the  contractor 
who  was  handling  this  work  for  that  city.  Under  this 
proposal,  the  ^position  was  to  collect  the  refuse  and 
dslirer  it  to  the  contractor  at  tho  Kxpositioi,  dock. 

A  tender  of  $350.00  a  day  was  received  for 

%  wan  not  considered, 

both  collection  and  disposal.     *hie  *«o 

r  r,»nf  interest  was  the  ?ropo» 
That  which  was  of  P>oet  iniero** 

».  ^    A*  the  tlrao.  building 
•ition  of  C.  P.  Crouch,  who,  at  tue  two. 

. .  „  ritv  of  Loe^tioi^6*  "his 
»  reduction  plant  in  the  City  ox 
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tender  til  the  lurap  cum  of  v 26.500,  or  ;95>,00  por  day, 
which,  on  the  basis  of  the  activates  amounted  to  vl.08 
p«r  ton  and  included  the  ereotlon  of  a  plant  together 
with  collection  and  disposal  of  all  refuse.  This 
proposal  was  accepted.    Under  it  the  /xpoeition  was  to 
furnish  water  for  the  operation  of  the  plant  and  a  sits 
for  its  location.    This  bidder  proposed  to  erect  a 
garbage  reduction  plant  of  a  tcmpornry  nature,  with  tha 
understanding  that  the  same  ?.ao  to  regain  hie  property 
and  subject  to  renoval  after  the  exposition  was  ovor* 
It  should  bo  aaid  that  the  price  at  which  this  contract 
was  let  was  ©xtrenely  low  when  it  ie  considered  that  the 
work  was  to  oover  a  period  of  288  days  and  the  collec- 
tion ooo t  alono  would,  orscunt  to  probably  * 60.00  per  day. 
However,  the  contraot  enrric t  with  it  oortain  exhibit 
privileges  and  aleo  tha  rieht  to  dispose  of  all  recover, 
able  product*  for  the  benefit  of  the  contractor.  The 
contraot  also  provided  for  sterilizing  cane  at  2|/  each. 

The  roduotion  works  wore  installed  on  the 
Presidio  Reservation  immediately  southwest  of  the  race 
track,. at  a  total  eoet  of  132,000^00.  the  mechanical 
Plant  was  designed  and  erected  by  the  C.  0.    -artlett  k 
Snow  Co.  and  conformed  to  the  standards  of  this  concern. 
U  ooneietod  of  two  digesters.  %  refuse  furnace,  a  water 
condenser,  an  oil  collector,  hoists,  conveyors,  bone 
grinders,  store  roo^s  for  tankage,  a  boiler  pl*nt, 
•lectrio  equipment  n»d  other  accessories.    Tho  plant 
*as  complete  and  ready  for  operation  Mediately  after 
the  opening  day. 
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ay  this  process  too  garbage  w&s  treated  In 
sir»tlght.  stean  Jacketed  stool  tanks  or  dlgeetors, 
using  41 8 1 ill  i to  as  a  solvent,  the  groass  renove  i  and 
garbage  seal  for  stock  arid  fertiliser  mads  fron  the 
tankage.    In  this  redaction  the  fuel  supply,  as  far  as 
praetlceblo.  consisted  of  all  waste  except  organic  matter* 
The  contract  provided  that  all  refuse  wao  to  be  disposed 
sf  without  the  creation  of  obnoxious  odors*    Ths  refuse 
to  be  collected  and  disposed  of  consisted  of  all  animal 
and  vegetable  matter  produced  in  connection  with  restau- 
rants* eating  place,  oamps  of  troops  or  concessionaires, 
and  all  refuse  of  every  kind  in  connection  with  buildings 
and  booths*,  and  that  collected  by  the  reposition  in  con. 
section  with  the  ewes  >h\&  of  ro-^ds,  paths,  gardens  and 
•tables* 

All  collection  was  dons  by  neans  of  notor  trucks 
and  an  enpty  can  -was  loft  for  oaoh  filled  can  removed* 
The  contract  provided  thnt  the  collection  w&£on3  were  to 
ee  uniform,  attractive  ani  of  orderly  appearance*  and 
operated  by  neatly  attired  cson,  but  since  it  developed 
later  that  collection  would  be  r-ade  exclusively  at 
ni£ht  these  conditions  were  not  insisted  upon.    It  was 
the  desirs  to  sjhow  that  the  collection  and  disposal 
oould  be  done  in  a  nodol  Banna*,  and  to  some  extent, 
this  was  demonstrated  as  far  as  disposal  was  ooncerend. 

It  developed  after  the  opening  day  that  the 
**ilY  average  quantity  of  waste  was  considerably  less  than 
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the  eetinato,  amounting  to  approximately  ei^ht  tons  of 
or„;anio  natter  and  thlrteon  tons  of  general  refuse,  not 
inoluding  street  refuse  nor  stable  refuse.    In  this 
connection,  the  Exposition  assisted  the  contractor  by 
resoring  the  stable  matter  froa  the  Live  r.too&  recti  on 
and  tho  street  refuse  to  an  outside  dump,    this  «ae  done 
because  the  cost  of  collection  to  the  contractor  fir 
exceeded  the  estimate  upon  whioh  his  contract  price  had 
been  based*    The  street  refuse  proper  saounted  to  an 
average  of  about  twelve  tonn  ni£ntly.    1'ho  stable  waste 
averaged  eighteen  tons  per  day.    To  chow  a  comparison 
of  tho  actual  amount  ^srith  the  estimate,  there  follo?/s 
herewith  a  table  of  the  tot^l  and  daily  average  amounts 
of  vaste  ©ollootod  fron  February  20th  to  i  ay  31st,  1$1;>, 
inclusive: 


Actual 


Original 

estimates 


1«  Organic  "tfaete 
2*  bry  Refuse 

3.  •  • 

4.  •  • 

&•  wulk  He fuse 

froa  Palaces 
6*  •  treet  f  efuao 

7.  street  .'weep* 
ftngt 

8,  -anure  L  tJ  table 
*aste 


125  cans 
194,92  cano 
56,45  undies 
11,57  s^cks 

23.77  cu.ydo 

560.00  cans 


Tone 

i'ons 

Tons 

7.6\. 
5.65 
1.13 
.23 

7.81~ 

10 

6.40 

13.15 

25 

11.67 

20 

18.4  . 

30 

51.03 

51.03 

63 

3.27  cu.yde 
73.6  eu,yde 
Average  *}&lly«.«« 

This  amounts  to  5.103  ton.  in  100  day*  or  a  daily 
borage  oolleotion  of  51.03  tons  of  which  26  tons 
included  under  itc*s  1  to  5  inclusive  and  25 '  of 
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itcn  6  were  collected  and  disponed  of  by  the  contractor* 

street  Cleaning 

Before  tho  opening  day  methods  of  street 
elcaning  during  the  Exposition  period  were  discusoed. 
After  consideration  of  the  various  typoe  of  pavessnt 
it  wae  oonoludod  that  two  6ohcc?o&  of  operation  would  be 
necessary,  nanely,  one  for  cleaning  aonhalt  surfaces  in 
general  and  another  for  handling  other  types  of  pavenent* 

Proposals  predicated  upon  a  price  per  square 
foot  wore  solicited  for  cleaning  of  anphalt  streets. 
This  resulted  in  Contract  J  o.  310  whioh  provided  for  all 
labor  end  raaterial,  tcarac,  apparatus  and  all  eauipsent 
neoeosary  to  sweep  and  clean  asphaltic  surfaces  by  the 
use  of  a  motor-propelled,  rubber-tired,  cotor  actuated 
Street  sweeper.    The  machine  used,  wherever  the  pavenent 
was  of  sufficient  width  to  accomodate  it  *as  known  as 
tho  Butler  Sanitary  Street  rwtcpsr.  *M«h  vae  &  #?lok  u?" 
and  partial  vaouum  machine,  end  undor  tho  terns  of  the 
contract  was  subject  to  review  aa  an  exhibit.  Harrow 
pavements  included  in  this  contract  were  to  be  cleaned 
by  hand. 

Mreot  Signing  operations  «re  not  conducted 
to  an,  extent  durin£  th«  pre-KxPO.itlon  period,  out 
••Term  day.  before  tho  openinfi  thsre  »a.  an  incredible 
Mount  of  dirt.  »aete  ti-*er.  rubbioh  ami  refuo.  of  erery 
<*..Vlptl»n  Xyir*  upon  tho  road,  and  £«neraiy  throughout 
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the  grounds,    Special  instructions  were  tent  to  all 
participants  a  few  days  prior  to  the  opening  day  to 
clear  their  prexaloss  and  roads  irradiate  ly  adjaocnt 
thereto,  of  all  waste  and  useless  construction  material 
at  far  at  this  was  praoticable*    This  notice  also  advised 
the  participate  to  renovo  any  material  of  valuo  in 
order  that  the  special  gang  of  cleaners  engaged  by  the 
Exposition  sight  not,  by  nistaicen  zeal,  remove  it  in  the 
final  cleaning  up*      Respite  this  advice,  tbore  may  have 
seen  audi  of  value  carried  av^ayt  as  later  many  eonplalnts 
were  entered;    as  for  instance,  it  was  alleged  by  o*nere 
that  there  was  removed  £ 500,00  worth  of  paint,  barrels 
Of  tar,  tar  caldrons,  contractor's  officer,  ealvable 
luaoer,  tanks  of  gas  ueed  by  the  toy  balloon  concession 
for  filling  its  balloons,  scaffolding  material,  ecctions 
Of  staff  cornice,  and  innumerable  other  things  which 
lay  in  the  path  of  the  cleaning  brio-ado, 

For  several  days  preceding  the  opening  day, 
aany  con  and  teams  were  employed  in  tr,ia  work,  XhiR 
force  was  augmented  until  during  the  twenty-six  hours 
lanodiately  preceding  tho  opening  of  the  Exposition, 
100  Exposition  teans  of  two  and  four  horsee  each  worked 
continuously  without  reet.    Thin  involved  about  500 
aorsss  with  probably  100  drivers  and  wagons  and  700 
•leaner*.    Lost  of  thie  force  and  equipment  wae  utilised 
In  cleaning  up  rubbish  and  debris  of  all  sorts,  and  for 
ths  loot  sight  hour,  a  full  hundred  tcane  were  employed 
in  this  wor*  excluei^ly;    1"  addition  to  which  there 
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were  about  ninety- five  Uar.e  of  generally  two  horns s, 
tngRted  froa  the  outside,  and  six  motor  trucks  were  also 
actively  engaged  in  the  cleaning  up*    Sach  tean  handled 
about  forty  yards  and  the  truoks  150  yards  each,  making 
a  total  of  aoae  8700  oubio  yards  of  rubbish  oollcoted 
set  Including  that  handled  by  contractors,  which  aver- 
aged probably  twenty-five  leans  handling  a  total  of  1,000 
euble  yards* 

United  efforts    of  all  departments  were  exerted 
to  accomplish  what  appeared  to  be  an  almost  insurmountable 
task*    Along  with  the  constructional  debris  there  also 
M cumulated  at  the  entrances  of  all  buildings  large 
quantities  of  broken  boxes,  packing  material  sad  refuse 
of  every  charge  Ur  and  description,  consequent  u  on  the 
hurried  unpacking  of  cxhioits  and  supplies.    On  top  of  all 
this  the  difficulties  were  increased  by  heavy  rains  during 
the  several  days  immediately  preceding  the  opening, 

notwithstanding  that  the  contract  for  refuse 
disposal  was  predicated  upon  handling  pre-3xposi tion 
refuse,  the  plant  *as  not  completed  nor  *ere  the  collec- 
tion trucks  on  hand  before  the  opening  day.    ?his  neces- 
•itated  hauling  by  teams  most  of  the  9700  cubic  yards  of 
the  several  kinds  of  waste  material  to  the  construction 
dump  whioh  had  been  maintained  during  the  proposition 
period  in  the  veeterly  P**t  of  the  ground  during  the 
construction  period.    Fires  were  maintained  here  day  a*d 
night  to  destroy  accumulations.    In  an  emergency 
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loos  nine  freight  care  were  loaded  with  rubbish,  th«  dis- 
posal of  which  the  Exposition  never  learned,    it  was  no 
doubt  token  by  the  railroad  eonpany  to  sosna  dunp  in  the 
touthem  part  of  the  city,    i'roni  the  experience  gained 
in  taio  situation,  it  i*  safe  to  eay  that  the  expense  to 
the  Exposition  of  cleaning  on  the  daye  immediately  pre- 
ceding  the  opening  was  '7,500,  not  inoludi;:&  expenditures 
of  participant n  and  contractors. 

Street  cleaning  by  the  contract  referred  to 
coanencod  immediately  after  the  opening  day,  and  the  work 
covered  a  thorough  cleaning  of  the  surfaces,  including 
the  gutters,  of  all  dirt,  refuse,  paper  and  «aste  mater- 
ial of  every  nature  and  description  without  the  genera- 
tion of  an  undue  arsount  of  duat.    The  vsrork  was  done  after 
dark,  between  the  hours  of  11:00  P.M.  and  9:$0  All 
street  sweepings  wore  gathered  by  the  contractor  and  de- 
posited in  aetal  receptacles  furnished  by  hiss  at  conven- 
ient position*  alom:  the  curbs  of  roadway*,    these  filled 
oans  were  taken  by  the  reposition  night  gang  of  street 
twsepers  by  cotor  trucks  to  *  das»p  outside  the  xposition 
CrounJs.    One  sweeping  machine  w*s  use  i  abd  it  cleaned 
225,000  to  250,000  square  yards  in  the  course  of  an 
evening',  operations.     The  contract  wee  based  upon  clean, 
ine  a  laininua  of  250,000  square  yards  each  day,  the  x- 
*«ition  having  the  option  of  ordering  70,000  additional 
•quare  yards  cleaned  each  day.    Payment  to  the  contractor 
on  the  basis  of  the  minimum  above  mentioned  was  40/  per 

thousand  square  yards  per  day. 
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All  surfaces  not  cleaned  under  the  contract 
above  noted  were  oared  for  by  a  nl^ht  eang  0f  fifty  sen 
and  five  forcr.cn  with  two  foot  broom  and  rakes,  who 
swept  and  cleaned  all  Exposition  areas  not  cleaned  by 
the  sweeper.    This  involved  come  104,000  squaro  yards  of 
roads,  133,000  equare  yards  of  ^ourt  pavement  and  100,000 
square  yards  of  open  aroas  which  required  cleaning  of  so^e 
sort.    The  rakes  referred  to  were  ueed  on  the  p^veaents 
having  a  pink  eand  cover  elsewhere  described,  and  -srhere 
sweeping  could  hardly  accomplish  tha  desired  purpose* 
The  sweepings  of  the  night  £&ng  ^ors  deposited  alon^  thrj 
roadsides,  to  bo  later  gathered  by  a  fleet  of  not  exceed- 
ing six  KOtor  trucks,  depending  u?on  tho  amount  of  accum- 
ulation. 

Day  cleaning  of  all  Exposition  streets  ^ss 
dons  to  worao  extent  By  a  force  of  twenty- two  men  and 
two  forenen,  uniformed  in  white.    These  eon  were  equipped 
with  street  brooa©  and  a  wheeled  pick-up  can  and  their 
eotivities  lay  over  all  sections  of  the  grounds ,  includ. 
inc  that  area  which  was  cleaned  by  the  mechanical  sleeper. 

*0rk  done  by  the  night  and  day  gangs ,  including 
drivers  of  *otor  truck*  .cost  about  1:250.00  a  day.  Con. 
•idcrlng  the  area  covered  as  393,000  square  yard,,  this 
results  in  a  unit  price  of  about  63i*  per  thousand  nquare 
yarde  cleaned.     In  thi«  connection  it  should  be  said  that 
the  quality  of  the  work  done  in  this  *ann*r  was  not  as 
good  as  that  done  by  the  street  sweeper. 

i>arhape  the  most  thorough  hand  work  was  done 

in  the  clcanins  of  the  <2o«c*.    *>r  * 
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naohlne  was  not  admitted  to  thin  district  beeauso  it  was 
thought  ito  weight  would  damage  the  pavement,  »hioh  was 
only  one  inch  thick.    JLater  this  doubt  was  removed  end 
the  naohinc  used.    However,  sweeping  by  hand  on  the  "«one" 
eoit  about  75/  per  thousand  square  yards,  vsrnio/.  oost  may 
be  compared  with  cleaning  pavement*  by  the  sleeper. 

The  information  relative  to  coate  and  the  number 
of  toen  employed  in  cleaning  of  streets  and  grounds  obtain, 
ed  only  for  the  early  :cxpoaition  period  to  April  1st, 
1915,  during  which  time  owing  to  certain  late  construction 
activities,  the  placing  of  l^te  exhibits,  and  rainy  weather 
tho  volume  of  work  wae  particularly  heavy.    Ae  these 
activities  terminated  and  better  weather  came  the  entire 
work  of  cleaning  streets  and  grounds  was  aoeomplir.hed 
with  a  night  force  of  21  men  with  one  foreman  and  a 
day  foroe  of  13  men,  exclusive  of  tho  force  employed  by 
the  street  sweeping  contractor* 

Janitor  Service* 

Several  daye  before  the  opening  of  the  xpoei. 
tion  some  200  Janitor*  were  engaged  to  clean  all  build- 
ings am  dispose  of  the  packing  material  of  exhibitor* 
and  others.    This  force  was  reduced  to  ninety  men  more  or 
Us.,  thirty  daye  after  the  opening  day.    This  night  be 
considered  the  proper  force  under  normal  condition,  but 
It  was  finally  reduced  to  35  wen. 

The  rules  and  regulations  of  the  Exhibit  2>opart- 
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cent  provided  that  Exhibitors  wore  to  have  their  spaces 
ci  sncd  within  one  hour  after  the  cloning  of  the  building 
ti  night*    Sweeping*  and  rubbish  froa  these  places  were 
plaeed  in  the  aisles  to  be  removed  b/  the  xposltlon 
janitor  force.    The  rulee  and  regulations  of  the  division 
of  *ork«  proTided  that  all  participants  should teposit 
their  other  rubbish  in  metal  receptacles  to  bo  removed 
by  tha  deposition  at  the  expose  of  the  participants  in 
aooordanoo  with  the  charges  therefor  imposed  by  these 
rules  and  regulations* 

Bone  consideration  had  been  given  to  cleaning  . 
by  Beans  of  lar^e  eixed,  specially  constructed  portablo 
vaeuua  eleaners*    Af tor  due  investigation  the  conclusion 
was  reached  thnt  euch  cleaners  could  not  gather  up  flat 
pi  coo  b  of  paper  nor  objects  t/hich  would  not  pass  the 
1  1/3*  to  1  1/2"  openings  of  the  sleeping  tool.  Also 
the  piles  of  sweeping  froa  the.  exhibitors*  spaces 
offered  further  objection.    All  of  this  would  hare 
necessitated  piofc-up  c«cn  to       &hcad  of  the  cleaner. 
Gathering  objects  and  debri*  which  the  cleaner  *ould 
not  take  up.     In  ooneequenoo  of  this,  and  by  reason  of  the 
fact  th*t  a  number  of  men  would  be  required  for  other  our. 
Poses,  it  van  concluded  that  sweeping  by  hand  was  by  far 
the  most  practical  method  of  cleaning  the  building. 

»onsal  Condition*  prevailing,  each  of  the 
lar^e  buildings  except  the  California  r^uildin^  and 
festival  Hall  required  an  averse  force  of  four  and  one. 
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half  oen  who  conduoted  their  operations  for  t**enty»four 
hours  by  three  shifts  of  nine  hours  eaou.    This  resulted 
|n  the  necessnry  overlapping  of  the  ehlf te  which  was 
••tentlal  to  tne  handling  of  peak  conditions*  The 
remainder  of  tho  ninety  nen  wero  absorbed  in  the  buil-W 
ln£f  excepted  and  in  the  ferric©  iiuildini;  and  other 
trailer  buildings  throughout  the  Exposition,  sorkirig 
in  two  shifts* 

Later  on,  provision  was  made  for  doin£?  janitor 
work  in  the  spaces  of  participant©  because  of  their 
negleot  on  eevor  -1  account s  to  clean  their  allotment  with- 
in the  hour  prescribed  •  in  fact,  sou©  of  then  took  all 
night  loni;.  which  demoralised  the  Exposition  forces  A 
charge  for  this  service  *as  rendered  by  the  Exposition* 
To  lay  tho  duct  all  aislce  wer«*  treated  ^ith 
a  high  flash  point  mineral  floor  oil.    The  cost  of  sweep- 
in£  tho  Kxhibit  Building  aisles  -  approximately  one  mill- 
Ion  square  feet  -  under  normal  conditions  finally  proved 
to  be  one-third  of  a  cent  per  square  foot  ?*r  month,  not 
including  any  work  done  for  participants. 

The  Janitor  work  done  In  other  than  exhibit 
buildings  embraced  such  rurther  duties  as  dusting,  window 
cleaning  and  general  service*,  and  this  «ork  was  aero 
expensive,  costing  about  1/  P*r  square  foot  per  month 
Tor  tho  office  portions  and  something  leee  for  ether 
•P*ces.  these  areas  abrogating  300.000  square  feet. 

The  information  relative  to  costs  and  the 
■umbtr  of  men  employed  under  nor  al  conditions  which 
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required  90  sien  is  only  for  the  early  Exposition  period, 
JLater  a  great  deal  of  this  service  was  omitted  and  parte 
of  it  were  done  by  other  departments, 

Sanitation. 

• 

Immediately  preceding  the  opening  day,  a 
department  of  Sanitation  was  organised  by  an  officer 
of  the  Unitod  Ctatec  Public  health  rdrvic©  specially 
detailed  for  the  purpose.    Several  Inspectors  were 
tngafcod  and  they  cocsnenoed  their  activities  aftsr  the 
Exposition  had  opened*    The  function  of  l  is  depart- 
Rent,  anong  other  things,  was  to  discover  unsanitary 
condition©  and  possible  breeding  places  of  disease* 
Cno  of  the  worst  oonditiono  was  that  of  pilos  of  &ar- 
bftee  thrown  indiscriminately  in  the  rear  of  restaurant 
concessions  by  concessionaires.    Inspectors  of  thie 
department  reported  ~asoe  of  negligence  to  those  having 
ths  ijarbaec  collection  in  charge. 

fending  the  disposition  of  t  a  garbage  natter 
these  places  were  eprayod  hy  the  sanitary  inspector  with 
a  lervaoido  solution  to  disinfect  and  prevent  the  propa- 
gation of  diooaoe.    This  oolution  consisted  of  crude 
carbolic  acid  and  caustic  soda,  the  »«oe  solution  w:>loh 
*ac  used  so  extensively  in  connection  *lth  the  sanita- 
tion of  the  Panama  Canal.    The  formula  for  this  sola, 
tion  i*  as  follows: 
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150  gallons  of  crude  carbolic  ftoid, 
•pacific  gravity  .97  containing 
not  less  than  15^  tar  adds. 

200  pounds  coanon  roeln 
90  pounds  cauetio  soda  dissolved 
in  six  gallons  of  *ator* 

In  tasking  up  tho  solution,  the  carbolic  acid  was  neated 
to  the  boiling  point;    afterwards  the  roein  (previously 
powdered  and  sifted)  is  added ,  an  1  stirr.d  until  the 
roiin  is  dissolved*    The  solution  of  caustic  ooda  is 
then  sddsd  and  the  ai  turo  is  stirred  and  boiled  until 
s  perfect  solution  has  t^ken  place*    this  disinfecting 
solution  has  been  found  very  efficient  and  serviceable* 
It  is  used  after  dilution  vita  f ram  5  to  50  p  irte  of 
sater,  with  waloh  it  takes  a  saponacoous  raixture*  In 
spite  of  all  efforts  to  persuade  concessionaires  to 
deposit  garbage  in  cans,  failure  to  comply  occurred 
aany  tices,  and  resulted  in  the  Sxposition  being  coin* 
.psllsd  to  remoYO  such  garbage*  ^akin*;  an  arbitrary 
charge  tnerefor* 

Other  special  duties  of  tais  department  con* 
•iited  in  the  abatement  eft-tot  fly  nuisance  whloh 
oecurred  around  garbage,  fertiliser  yiles  and  ©tables. 
Attention  was  also  directci  to  preventing  th«?  propaga- 
tion of  nosqultoee  in  tnc  pools.    Uo  trouble  in  t*i» 
regard  was  encountered,  however,  because  of  the  light 
»inds  generally  prevail^:.  *hich  eliminated  tae  aot~ 
q«ito  as  a  factor,  and  the  eliaate  of  nan  Frahoieeo 
*•  not  conducive  to  the  proportion  ot  mosquitoes. 
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CKAPT2R  XI U. 

VI C  AT  IOKS  AKD  COMYH AfTS  « 

All  plane  with  the  exception  of  U.ose  furn- 
ished by  the  Agsool^te  Architects  were  prepared  by  the 
X>ivi«lon  of  forks*    XJraftinj;  room©  were  rjintqinad  by 
the  Civil  Engine nring,  Electrical  oni  -  echanical  Engi- 
neering, Architectural  and  iv&nd  scape  :  opar t.^ents  and 
by  the  Structural  and  Sater  fupply  rurs^ue. 

Associate  Architects  prepared  in  their  own 
offices  such  oketohen  and  elevations  S9  were  nscestsry 
to  develop  the  aronitectur.nl  work.    The  architectural 
studies  of  work  not  eotv-isaioned  to  an  Associate  Archi- 
tect were  made  by  the  Chief  Architectural  Designer  of 
the  Division  of    or  :<s  ani  a  corps  of  assistants.  Thee© 
drawings  were  turned  over  to  the  Architectural  I^epart- 
oent  of  the  Exposition  and  under  the  Chief  Architectural 
^rauGhts;imn  tiiere  were  executed  all  of  tne  neceenary 
working  drawings  and  details  to  properly  co-ordinate  the 
work  and  put  it  into  contract  far**. 

Vhcre  structural  plans  were  required  for 
architectural  work,  these  were  nade  by  the  Structural 
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Bureau  and  their  execution  carried  along  simultaneously 
with  the  architectural  plant)*    Be*crt  water  piping  and 
electrical  plane  in  connection  with  the  building*  were 
also  prosecuted  alone  with  the  other  work  by  the  com;** 
pouding  department  or  bureau* 

Generally  the  building  plana  were  prep  irod  on 
the  basic  cf  receiving  lump  but,  proposals  on  tno  building 
trades  including  carpentry  work,  plaster  work,  roofing 
afcd  sheet  Ratal  and  painting,  with  separate  propoaale  on 
the  pile  driving,  plumbing  ->.nd  sewers,  and  electrical 
work* 

All  architectural  full  eissoe  were  isade  by  the 
Architectural  :>epartr.*ent  from  sketches  and  drawings  sub- 
Bitted  by  the  Associate  Architects*    thase  sere  put  into 
•nape  for  the  contractors  by  hectograph  process.  Plans 
for  wharves,  doeke,  grading,  sewers  and  water  piping  in 
the  streets  were  executei  by  the  Civil  Engineering  Depart- 
ment, while  plane  for  building  firing  and  the  outside 
electrical  work  in  the  wsy  of  underground  electrical 
syetea.  overhead  eyntea  and  other  wUMmt  futures  were 
prepared  by  the  ^lectrieal  Department. 

In  general  original  drawings  were  on  tracing 
eloth  and  copies  were  in  the  fern  of  blueprint,.  There 

.  „«•  ♦>!«.  aontrset  »(><!  conetruo- 
follovs  herewith  *  report  of  tha  oontr«... 

U.n  .,rkin6  dra.in*.  ani  print.  m*  by  th.  Wio». 

<.pr.rfn.nt.  w«  bur.au,  of  t*  of  ™Xa~ 

a    a„«  drawings  which  were  not 
•its  of  paper  studies  *'■<*  <3rf^1'  fc* 

-  activities;    the  dr^wi^e 

utiliitd  in  actual  construction  aciiv*v 
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lifted  under  Architectural  Department  Include  full  else 
and  ecale  drawings  furnished  by  Associate  Architects: 


DiPARTllENT 


r.c.oy   t^.rt,  jjo.of  Ko.oy  r^.fT.oF 

2>RAff.    cy  liLU-S      0?  I12KT0.  ILiFlXO. 

U.GIi      DIM?*  ChAi'h  GKAPU 

KA^Ii      laCG      SSA»^      HilliTS  PRINTS 

 ,  Ja ADii  


Architectural  2955 
Structural  -  J 
Sngineerlng  )  701 

Lcchanical  A 
Xleotrioal  960 

ClTll  Engi- 
neering 875 


95100  49000  686000      7674  439860 

13277  27355  492030 

6720  24600  172200 

9525  15250  163500 


TOTAL 


6571    124630  116205  1513730      7674  439860 


Although  eone  attempt  was  made  to  standardise 
the  drawings  of  the  Division  of  *or  :e,  no  great  success 
*as  attained.    This  was  no  doubt  occasioned  by  the  fact 
that  nany  of  the  plane  required  considerable  paper  area; 
•oae  of  the  full  eisee  reached  an  extr<?ee  length  of 
thlrty-eisht  feet  and  some  of  the  contract  sets  of 
drawings  contained  as  *any  **  seventy  ?rints.  shorewer 
POBsible  the  standardization  conformed  to  the  drawing 
incorporated  herewith* 


General  Provisions, 
Contraejr*  &  l*onds  ._ 

C-olal  attention        8i«»  »»  »•  preparation 
•r  ip.Difl.ltM  an*  contract*  ooverlnc  all  kind*  of 
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• 

the  chief  of  construction  drew  up  the  general  clauses 
Of  specifications  and  these  with  tho  foras  of  contrast 
and  bond  as  prepared  by  the  General  Attorney,  were  care- 
fully studies  with  a  view  of  Incorporating  therein  lawful 
tubjeot  matter  and  of  reducing  to  a  nlniraura»  the  danger 
of  le£al  conplicatione  during  the  progress  of  the  work. 

It  la  impractical  and  unnecessary  to  reprint 
all  of  the  saany  specifications  and  contracts  for  the 
reason  that  rcany  parte  of  thou  are  alike;    nor  would 
this  reprinting  serve  any  useful  purpose.    The  Sotioe 
to  Contractors.  General  i'rovisionc,  Contract,  -end  and 
Proposal  coa^on  to  all  specifications,  ore  shown  as 
appendices* 

fcpaoe  will  not  permit  ah  outline  of  the  reasons 
for  adopting  the  various  douses  as  given  in  tie  'General 
Provisions*  herewith  presented.    Hoover,  it  *ouid  be 
wsll  to  mention  some  of  the  idea*  w^ioh  in  soae  instances 
prevailed. 

Of  particular  interest  i«  the  general  clause 
covering  damages  sustained  by  failure  to  complete  the 
work  within  the  tine  agreed  upon  or  as  modified  during 
the  profire,s  of  the  work.    All  specifications  contained 
t  stated  time  for  eviction  which  *ae  -ade  one  of  the 
bidding  condition,  and  failure  to  complete  within  the 
tine  specified  wae  cause  for  withholding  by  the  Sxpo.i- 
tion  of  the  -liquidated  d^age*-.  *•         forth  in 
•pooificationso 
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Owing  to  the  requirements  of  the  Exposition 
fuuiageisent  to  hayo  all  work  finished  upon  tho  opening 
day,  it  was  constrained  to  observe  strlotly  tho  stipula- 
tion* of  the  contract  In  this  regard.    In  several  caees 
tuat  were  withheld;    this  had  the  deelred  moral  effect 
upon  the  other  contractors  whose  execution  was  slow. 
The  wisdom  of  this  action  was  unquostlooed  for  it  assured 
completion,  even  though  co-promisee  were  effected  at  times 
long  after  the  completion  of  the  work,  upon  these  &s 
well  at  other  claims  made  by  contractors  who  threatened 
suit  for  the  recovery  of  withhold  liquidated  damages. 
The  usual  point  was  raised  •  had  the  Exposition  really 
sustained  dar.anea,  and  if  so,  to  what  extent?  Ho*evcr, 
notwithstanding  theoe  settlements,  from  26%  to  50>  of 
liquidated  damages  wore  permanently  withheld  in  the  final 
•ettlement  in  a  number  of  caeee.    Respite  eoase  internal 
opposition,  the  division  of  *<orks,  actuated  by  tho 
principle  that  tho  contractors  had  allowed  for  suoh 
retention  in  their  proposals,  ao  a  natter  of  equity, 
insisted  that  tho  imposition  was  entitled  to  recover 
damages  for  non- performance  in  this  connection.  Vhe 
exposition  was  obliged  to  defend  a  $40,000  suit  on  the 
Machinery  building  instituted  by  tho  contractor  to  re- 
cover retained  liquidated  damages  and  other  sums.  Xn 
this  ease  the  contractor  was  given  a  Jud^ent  of 
110,538,75. 

Interest  attaches  to  the  fire  insurance  clause, 
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which  was  fraaed  to  require  the  oontr&otors  to  keep  at 
least  75'  of  all  work  insured,  unless  special  instruc- 
tions were  given  to  insure  to  a  greater  amount*  Thin 
ttipulatlon  wae  intended  to  prevent  explication*  which 
generally  arise  in  settling  losses  where  each  party  in- 
sures as  bit  interest  way  appear.    The  clause  at  drawn, 
in  the  event  of  fire  would  have  provided  a  specific  fund 
to  ears  for  reconstruction  of  any  work  injured  or 
destroyed,  irreapt active  of  the  financial  interest  of 
the  Exposition  or  of  t^e  contractor  in  the  aork. 

To  obviate  the  possibility  of  unfavorable 
settlements  by  Bond  Companies,  and  to  insure  a  speedy 
completion  of  sto&ndoned  *ork,  the  coni  clause  provided 
that  sureties  on  contr =ctors»  bonds  vould  not  be  permit- 
ted to  complete  the  abandoned  work  without  consent  of  the 
Kxposition.    iiuch  a  stipulation  secured  to  the  xposi- 
tion  the  right  to  demand  of  the  Bond  Companies  a  state- 
Bent  of  its  intentions  in  regard  to  elaiae  of  creditors. 
Two  abandoned  contracts,  viz..  >ire  Stations*.  Contract 
Ho.  91,  and  Underground  Conduite.  Contract  So.  86  *ere 
•ettled  to  the  entire  satisfaction  of  creditors  and  the 
exposition.    In  the  case  of  the  former  the  Bond  Company 
Paid  the  ^position  the  sua  of  *on*y  W.OQO)  which 

. ,  ftv«r  and  alovo  th-t 

wae  neoensary  to  complete  the  *or.<#  over 

L  ■»  i  ~*  i-«tai»>ed  payments  under  the 
whieh  the  Exposition  held  on  retail  v^f 

•  fhft  elairas  of  creditors  on  the 

terms  of  the  contr^t.    The  cxa^a* 

"ftffl.itLnv  with  the  approval 
latter  were  settled  by  th«  -ond  .Wany 
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of  tho  Kxpotltion  on  the  basin  of  90S.    The  Exposition 
finieiied  both  piecoe  of  work  by  day  labor  and  without 
financial  loss* 

g»«  orlptlw-o  £psclf 1 C/tlong. 

In  tho  preparation  of  technical  epsoif ications 
for  general  work  careful  attention  was  paid  to  the 
segregation  of  all  partu  of  work  hnvin&  in  raind  looal 
trade  conditions.    The  araiunt  and  charaotsr  of  work 
under  each  heading  wa©  carnf ally  covered  in  •tfCFJK 
IHCLODiS)*  and  ••."0?>JC  BO?  J 1  ClM^lX*  olauses*    This  arrange. 
Bent  facilitated  the  rrnking  up  of  the  general  eontrao* 
tor's  bids,  inasnuoh  as  the  work  of  each  of  his  probable 
•uboontraotoro  was  clearly  defined  in  one  ?*rtioular 
place  in  tho  specifications.    In  order  that  there  be  no 
confusion  as  to  what  was  covered  in  n  ^enoral  contract, 
each  sub-hoading  usually  had  a  clause  entitled  ■SOW* 
liO?  IB  CGaTIiACT"  which  referred  to  work  done  outride  of 
and  not  covered  by  the  Contract,    Such  a  clause  obviated 
the  possibility  of  tho  general  contractor  clairain*  th*t 
construction  under  "WltfC  v:     X^UISiP-  was  outside  of 

the  contract* 

«ith  th.  knovl^c.  tftnt  *»"y  oontraot.  »ouM  be 

In  foro.  at  or,,  time..  ap««ial  «*ra  WBS  t,U£9n  t0  "efine 

tho  limit,  of  e-*oh  eivon  piece  of  *or!c.  ^rtlc.lar 

<  v  thla  feature  because  tne  work  of 

importance  attaches  to  tue 
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one  contractor  frequently  was  incorporated  with  or 
joined  that  of  another,  raking  it  eeeentlal  to  have 
elear  etateaente  In  the  specif loations  covering  the 
•oope  of  the  work  to  be  done  under  tften. 

Guarantee  olaueos  were  put  in  the  building 
•peeifieations  to  provide  that  upon  completion  of  the 
building,  the  contractor  should  furnish  a  epecial 
guarantoe  to  the  Exposition  that  the  staff  ar.d  plaster, 
roofing  work  and  plumbing  should  regain  duraole  for 
various  periods.      The  forw  of  euaranteo  was  detcmined 
on  the  acceptance  of  the  work  and  became  a  maintenance 
bond  which  was  delivered  by  the  contractor  <#hen  he  re- 
ceived  hi»  final  payment*  A  copy  of  thia  bond  in  wade  a 

part  of  this  report. 

Typical  descriptions  and  technical  specifica- 
tion* of  each  general  cln.s  of  work,  such  as  building 
eonotruction,  severs,  wiring,  water  systems,  etc.  etc., 
are  included  in  the  appendices  to  this  report,  and  a  per- 
usal of  same  will  convey  the  manner  of  specifying  the  work. 

y^g^WMntractSo 

In  addition  to  the  regular  contracts,  it  was 
deemed  advisable  to  have  a  Special  Contract  -  tr**A  wit* 
e  particular  idea  of  avoiding  4eW  attendant  upon  public 

?>i4b  fioecial  fora  of  contract 
advertising  for  proposal".  BPL0*a* 

oor.r.*  «  under  J10.000.  Proposal*  under  thl.  for-  .ere 
requested  by  boll.tin  board  notification  or  by  latter. 

.  452  - 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Division  of  Work* 


A  ipsoial  form  was  also  drawn  for  the  purchase  of  lumber 
from  ths  northorn  nillo.    Proposals  under  special  and 
lumber  oontracte  were  not  accompanied  by  certified 
ohecke*    Bonds  wsrs  not  required  with  these  fonas  of 
contract,  nor  were  these  contracts  recorded  after 
execution* 

Exhibit  and  ftental  Contracts* 

Another  typo  of  oontraot  entered  into, 
although  by  a  lees  formal  procedure,  was  that  of  a 
number  of  eases  ooverin£  the  acquisition  of  nany  ite.^s 
of  equipment*    In  consideration  of  the  advertising 
value  to  theat  many  manufacturers  furnished  working 
exhibits  of  apparatus  and  tools  as  loans  or  at  monthly 
rentals  as  working  exhibits,  or  at  reduced  purchase 
prices*    ?o  oaeh  the  salvage  &t  the  beginning,  the 
Exposition  also  obtained  a  number  of  ite.»s  on  a  rental 
basis  alone  without  exhibit  privilege*  attached*  Sstur- 
slly,  each  of  those  eontraots  was  ft  direct  outcome  of 
negotiations  with  a  particular  party  and  normally  was 
not  a  result  of  competitive  bidding.    Typical  exhibit 
eontraot  is  reprinted  in  full. 

Items  obtained  by  these  four  methods  principal- 
iy  of  transformers,  motors,  cables  and  other  electrio 
•quiprnent,  electric  storage  battery  trucks,    otor  trucks, 
traveling  cranes,  at***  locomotive  cranes.  lawn  mowers. 
*otor  driren  fire  apparatus,  fire  alar*  system,  police 
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•lira  system,  automatic  firo  alarm  systen,  silos,  rail*, 
railway!  equipment  and  rolling  ctock,  gas  la-ps,  water 
heaters,  high  pressure  wator  regulating  valves,  water 
ntters,  road  rollers,  sprinkler  wagons,  opora  eh;;ir&, 
vatehman9*  olooks,  searehii£hts  ,  ventilating  fane,  oil 
burners,  refuee  reduction  plant,  refrigeration  Machinery, 
organ,  punpe,  automobile  service  equipment  ani  boiler  t. 

There  follows  herewith  a  list  of  regular, 
•peoial,  erthibit  and  rental  contracts,  amounting  to 
$10,738,3S5«54,  which  wore  executed  by  the  Division  of 
lorks  and  under  which  the  construction  *ork  was  handled, 
with  faots  in  connection  wita  each  as  follows:     >ane  of 
Contractor,  Purpose  of  fc»e  Contraot,  Dates,  Price,  Ex- 
planatory Information.    Total  contract  price©  noted  are 
not  necoeearily  those  appearing  on  the  face  of  the  con- 
tract,  but  are  the  actual  suae  which  wore  ;  aid  in  final 
adjustment.    In  all  cases  bonis,  generally  surety,  were 
given  for  a  sum  at  least  50*  of  the  contract  price, 
plus  value  of  a  reaeonalle  amount  of  anticipated  extra 
work,  to  guarantee  the  faithful  performance  thereof. 


Keeular  Contact,,  including 
and  liUTnl  Contracts  ana  Y.~rAuu* 
ani  r-entalJ2ojl^P>^* 

Contract  So,  U  '  on  ?ranoi*cc |  SJ*^  ^'SfCantrSot 
filling:  lands*  at  -arbor  View  Baein.  - 
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bottom  and  33,355  oublo  yards  above  the  erado 
adopted  for  f inieh  ourfaoo  of  fill  and 
195,000  oublo  yards  wnioh  were  placed  below 
the  contour  of  the  basin  bottom  or  In  other 
words,  that  amount  of  sand  whioh  displaced  orlg* 
lnal  mud  or  eomproesed  Into  original  raud. 
Prioe-by  the  terms  of  the  contract  the  prlee 
per  eublo  yard  was  to  be  determined  by  the 
proportion  between  17*^,  if  1,000,000  cubic 
yards  or  less  were  placed  and  16a  per  oubic 
yard.  If  the  rsnount  placed  wao  one  and  one* 
half  Pillion  oublo  yards.    The  price  arrived 
at  by  thle  r.eanB  for  a.  total  of  1,300,100 
euble  yards  was  1C.7/  por  oubic  yard.  Total 
eontraot  price  *217,116.7Q  whioh  w-a 
aodlfled  by  the  Contractor,  absorbing  50;:-  of 
certain  arbitration  exponse  wnioh  amounted  to 
*3,fl06,4d  whioh  trade  the  final  not  contract 

prico   £214, 213.48 

or  a  net  cost  of  fill  ©lightly  lees  than 
16.7^  above  mentioned. 

Contraot  *»0»  2l    Cnldaell  &  Company  •  lor 
construction  of  a  rock  seawall  alom;  Le^ie 
"treat,  individual  piocefc  woighins  250  las. 
or  nore.    I^ato  of  contract    arch  8,1912. 
Contraot  filed  for  record  (.}.    Tine  90 
calendar  days.    Con»pl«tion  notice  filed 
July  20th,1912.  Price  75/  per  cubic 

yard.    Total  contract  price  •   635. 50 

Contraot  l-o»  $l    standard  American  Sredsine 

Company  •  For  filling:  ireoidio  and  additional 

lands,    i;ato  of  contraot  July  19,  1912. 

Contraot  filed  for  record  July  25,  1912. 

Xiao  180  calendar  days.  Completion  notice 

filed  January  27,1913.  Work  done  •  360,525 

cubic  yards  of  fill.    Trice  22.6,?  per  cubio 

yard.    Total  contract  price    B*.4/a.o:> 

toii^ot^ip.^i:     B.A.Btew^rt  •  For  construc- 
ting feuce  "around  .  .xpouition  Ground,  -ate 
of  .Contraot  Au^uot  31et,lyl2.  Oontr-iet 
filed  for  record  Aui,unt  31st,19l2.  TJaj 
40  calendar  days.    Co«apl»  tion  notice  fi 


*  rt,    aire  Pence  57/  psr  linear  a  v.  •  -  « 

fcatos  with  hardware  each  §70.o6-2/5  8,405.69 
Total  contraot  price  .♦♦••••••••••••••••** 

cpjitra.cAj.cu  5;  a.  '  ei^fc"*    y°r  ooa- 

•  truction~o?^three  Greenhouses  and  one  ^o*- 


•  Abo  • 
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ling  :iou«e.    Date  of  oontraot  r«pteraber  29th, 
1912*    Contract  filed  for  record  October  27, 
1912*    lino  30  calendar  day*.  Completion 
notioe  filed  .  oYorubor  21,191?.,  Total 
Contract  ?rlco*  , 

Contract  No*  $1  &  X,*F*  Fisher.    For  the 

construction  of  tne  Service  huilding.  Tate 
pf  contract  October  3,1912.    Contract  filod 
for  record  Cctober  14th, 1912.    Tine  90 
calendar  days.    Completion  notice  filed 
February  19,1913.    Total  contract  price  .. 

Contract  l'0%  7t    K.lUPeareon.    Mowing  buildin 
froa  .08 tern  Addition    look  80  to  -cetera 
Addition    lock  240.    Contract  filed  for  reoor 
November  20,1912*    time  15  working  daye* 
Completion  notice  filed  December  6,1912* 

Total  contract  price  ••••••••  . .  • 

(Date  of  Contract  November  12,1912) 
fontraot  ;>o*  8:      ercer-Jrasar  ^o*  To 
furnish  and "erect  complete,  wharves,  bulk- 
heads, timber  oribbin  ;  and  rock  fill  for  the 
improvement  of  Fulton  iasin*    late  of  eon- 
tract  .November  22,1912*     'ontract  filed  for 
record  Decenber  2,1912.     lime  90  calendar 
days*    Completion  notice  filed  -ay  23,1913* 
■^ork  done  •  3,000  tons  of  rook  for  bulk- 
head filling;     3,300  tons  of  roc*  for 
timber  Crib  filling,  whnrvoe,  bulltboarie, 
timber  cribbing  and  v?irious  extr*  *ork* 
Price  •  Lurap  ©ura  plus  :  1*39-3/6  per  ton 
for  bulkhead  rock,  $1.35-3/6  per  ton  for 
timber  orib  rock*    Total  contract  price  •••• 

Contract  2>Q*„  9:      H«S« White  "achin^r/  Co. 
iale  and  renoval  of  lie  tort  Ho  a  so  on 
weatern  addition  block  #257.    rate  of 
contract  Cctobsr  22,191::.  Contract 
filed  for  rooord  ^  ove  ;ber  9,1912.  rime 
45  calendar  daye.    lor  thia  <?slvs^0iu^ 
^cpoeition  received  the  cum  of  -l»027#*T.  . 
•nd  paid  the  owner  of  the  property  on  whicn 
the  building  vae  located  the  sua  of  *a«oo*>« 
both  of  which  transactions  verc  ch^n;«a 
or  credited  to  the  site  expense  icoorain&i} • 

£SLntract  57o*  10:  F*I?*Hitehie  £  c0. 
consTru'otion  of  concrete  base  and  aephaltuia 
topped  roaiway  through  Fort  ^ata  ox 
contract  fctobor  21.1912.  c<*;frM* 
for  record  (  ctober  26.1912.  90  calen- 
dar daye.  Completion  nooico  file*  -^oruary 
7.1913*    Total  contract  price  *....  


•  45*  - 


I  1,265.64 
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Contraot  No.  11;    P*ingle,  Dunn  &  Co,, 
foT^onstruotlng  the  north  service  roU 
•ewer.    Date  of  oontract  October  19 

Z6,191Z.    Time  90  calendar  days.  Cormii«+i™ 
tract  price 

Contraot  No.  12:      Pringle,  Dunn  &  Co.  For 
constructing  South  Gardens  sewer.    Date  of 
contract  October  18,1912.    Contract  filed 
for  reoord  October  29,1912.     Time  90 
calendar  days.  Completion  notice  filed 

April  18,1913.    Total  contract  price    3,414.93 

Contract  No.  13:    Pringle,  Dunn  &  Co.  P0r 

SSI  «t°£nf  88rf8  for  Foreign  Pavilion  sites. 

Date  of  Contract  November  6,1912.  Contract 

filed  for  reoord  November  18,1912.    Time  90 

?I  ?S?ar  day8'    ComPletion  notice  filed  April 

18,1912.     Total  contract  price   2,900.22 

Contract  No.  14;     Sunset  Construction  Co.  For 

grading  sites  for  Machinery  Building  and  Rail. 

way  Yard.    Date  of  Contract  October  29,1912. 

contraot  filed  for  record  November  4,1912.  Time 

120  calendar  days.     Completion  notice  filed 

March  19,1913.    Price  40/  per  cubic  yard. 

Total  contract  prioe    17,956.00 

Pontraot  go.  i*.    d.j#  ^  T.Sullivan,  Inc. 

*or  moving  2  -  17'  diameter  tanks  and  2  -  65' 

diameter  tanks  to  new  positions.    Date  of 

contract  October  15,1912.  Contract  filed  for 

record  December  16,1912.     Time  30  calendar 

jays.    Completion  notice  filed  December  30, 

1913.    Total  contract  price    1,168.00 

£ogtraot  No.  16:  The  Turner  Co.      Por  construc- 
ting the  Hi&h  Pressure  Water  System.    Date  of 
contraot  February  20,1913.    Contract  filed  for 
record  L'arch  5,1915.    Time  225  calendar  days. 
Completion  notice  filed  December  12,1913. 
Total  contract  price    149,966.75 

£ontract  No.  17:    Michael  Murphy.    Por  con- 
structing Sanitary  and  Storm  Sewers  in  Stat« 
anf  foreign  Sites.    Date  of  contract  January 
*J«1913,    Time  100  calendar  days.  Completion 
notice  filed  July  7,1913.  Total  contract  price  28,499.50 
(Contract  filed  for  record  February  6,1913) 
pntraot  No.  18 ;#    Palmer,  McBryde  &  q,uayle, 
•"Or  grading  Exposition  site.    Date  of  contract 


#  Sums  paid  out  upon  this  contract  were  charged  to  the 
various  construction  items,  Maintenance  &  Revenue 
acoounts  in  accordance  with  the  work  done  on  each.  See 
Contract  No.  236. 
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Horeaber  20,1912*    Contract  filed  for  record 
December  2*1912*    *  rice  -  labor  on  time  vouch, 
srs  cashed  and  teaas  and  equipment  at  tchodule 
pricoo*    Contract  was  renewed  three  tiraei»,  one 
of  which  renewal  beoaao  Contract  :o*  236,  Total 
price  paid  out  on  Contract  Ho*  IB  with  two  renew. 


Contr^ot  "o.  19j.    Philip  rohuyler,    Por  eon. 
structln£  I'ervice  *ater  r.yetem*    late  of  con- 
tract February  13,1913*    Tine  180  calendar 
days*    Completion  notice  filed    optenber  11, 
1913*    Total  Contract  price  ••**••••••  

Contrao^  »«o*  SQl      Kealy-Tibbitt  6  Construction 
Co*  -ror  erection  and  construction  of  Ferry  Clip 
and  Approach  thereto*  -ate  of  contract  February 
25,1'>13*    Contract  filed  for  record    arch  4, 
1913*  Time  12 0  calendar  days*  Completion 
notice  filed  August  25,1913*    Total  contract 
price  •  •••••*•••**••••••  ••• 

rpntraot  ggj  218    Judeon  Manufacturing  Co* 
i auric ut in,;  anu  furnishing  structural  etoel  for 
ferry  Mi  p.    Date  cf  contract  February  24,1913* 
Contract  filed  for  record  Xarch  4,1913*  Tio;e 
65  calendar  days*  Coaplation  notice  filed  July 
11,  1913*    Total  contract  price  •  

Contract.  Ko»  22:      Vulcan  Iron  -orke*    ior  furn- 
iahin^  and  "erecting  .hydraulic  :jlant  complete 
for  operating  ?orry  rlip.    ^ato  of  contract 
February  19,1913*    Contract  filed  for  record 
fcarch  5,1913*    Tine  60  day*.  Completion 
notice  filed  August  8,1913.    Total  contract 
prioe  *•••  •  ••••• 

£on t root  ?.'o*  2r3;    SnltH-ftlee  Company*  For 
Unloading  loan  fros  liarcee.     "ate  of  contract 
Seceaber  31*t,  1913*    *  rice  12&T  per  cubic 
yard*    The  contract  «as  terminated  ae  the  wottC 
adyanoed,  the  total  settlement  thereon  being 

£ojritraot  Ko*  24:  Anderson  **-  Co*  For 

oons  true  tine'  the  -  acninery  Building*    ~a te  of 
contract  Jar.yary  2S.1J13.    Contract  filed  on 


53,192*46 


43,379*82 


8,600*00 


9,666*00 


1,634*75 


sis 


255,825*87 
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the  lumber,  and  oertnln  plirabin,?  fixtures  under 

t  concessions  contract*    The  ixponition  defended 

a  suit       eeme  v40.00Q  entered  acalmt  it  by 

the  contractor  for  recovery  of  liquidated 

d&Lia&ce,  plaster  cl&intt  and  incidental  other 

claims*      Total  contract  price,  including  Judg* 

Bent  of  S18t523t75   : 455,536, 50 

Contract  No.  231      jLange  &  Bersstro^.    For  con- 
structing the  Education  building*    ~ate  of 
ocntract  Larch  28,1913.    Contract  filed  for 
record  April  let,  1913.    Tine  200  calendar 
days*    Completion  notice  filed  lay  14,1913* 
Work  done  •  Excavating  and  £radingt  concrete 
and  asphalt*  carpentry  and  nlllvork.  glazing 
including  1C044.5  feet  of  ?iles  at  31g"  per 
linear  ft*  bolow  cut-off •    structural  eteel, 
staff  and  planter  work*  roofinj  anl  oheet 
metal  and  painting*     The  exposition  furnished 
the  ciajor  portion  of  the  lucaber.     ?otal  corw 
tract  priee,  inoludinr  settlement  of  con- 
tractor^ claia  of  ,4333.33   190,861.09 

Contract  ;:o«  26  j.     The  burner  Company.  For 

Installing  plunbing.  severe  and  water  i>ip- 

in^  of  the  Education  Building,  -"ate  of  con* 

tract  iaroh  21,1913.    Contract  filed  for 

record  April  11,  1913.     Time  200  calendar 

<Jaye.    Completion  no-ice  filed  June  9, 

1  14.    The    jrposition  furnished  certain 

plumbing  fixtures  under  a  concessions  con* 

tract*    Total  contract  pries  ••••••••••••••  16,432*30 

* 

Contract  hpf  27:      f.uneet  Construction  Co* 
trading  cites  for  automobile  building,  ser- 
vice road  and  -orth  and    outa    ntranoe  to 
-v&et  Court*    Eato  of  contract  January  31, 
1913.    Contract  filed  for  record  rebruary 
6,1913.    tine  90  day*.  Completion  notice 
filed  Juno  16,1913.    *'rice  40..*  per  cubic 

yard.    Cotal  Contract  *  rice   w»*w0,w 


i-^VVsolJio^  28i    £  et  hee  I  toveioring  Co. 
stevedoring  lumber  for  yacainery  Buildin 
~>*te  of  contract  January  25,1  13.  Contract 
filed  for  record  February  6,1913.  .rice 

vl.10  per  1,000  board  feot.  ?otal  con*  335.75 
tract  price  ••  »••••••••••••  • 

ggntrae^  BcwgAi     Fhilip  ' chuyler.     Eower  in 
aain  roadway,  Concessionn  district.  ate 
of  contraot  /ebruary  13,1913.  Contract 
filed  for  record  February  13,1913*  *imo 
•0  calendar  days.    Completion  notice  filed 

*pril  9  1913.     Total  contraot  price   m^m** 

£2J!^otJ^._30:    runoet  Construction  Co. 
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For  grading  sites  f»r  Liberal  *rte  Building, 

fourt  of  Honor. ,  north  ontrrnoo  to  Court  of 

Honor,  Xovth  Koad  and  Pulton  Basin  ~'ock».X 

Date  of  Contraot  February  7 ,1913.  Contraot 

filed  for  record  Febaruary  14,1913*  Tiaa 

100  calendar  days*    Completion  notice  filed 

June  18,1913*    Price  24*9*  per  cubic  yard* 

Total  contraot  price  •  •*•   ; 13,015. 52 

Contraot  Ko»_  311    James  II,  O^Srlen.    i'or  con- 
duit l-ystem  for  concessions,  state  and  foreign 
sltee,    Date  of  contract  xebrarxty  26,1913* 
Contract  fllod  for  record  :  arch  5,1913*  i4ime 
90  calendar  days*  Completion  notice  filed 

July  7,1913*     Total  contraot  price  .  9,293*42 

Contraot  j  oy  3£;    Healy- riboitts  Construction 

Co*    Kor  the  construction  and  installation  of 

a  rock  seawall.    J°to  of  oontract  « arch  1,1913* 

Contract  fllod  for  record  rarch  12,1913*  Tin;e 

60  days*    Completion  notion  filed  June  5,1913* 

rricojCl*00  per  ton  for  rock  in  t^o  classes  • 

let  class  Including  rock  of  1  cubic  foot  in 

fair  assortment  of  sizes,  between  1  and  4  cu* 

ft*  or  more  for  the  ayjor  3  ft*  of  seawall  and 

tas  second  claos  rook  of  leas  than  1  cu*ft*  in 

assorted  slr.ee  but  not  lees  than  1  lbs*  in  weight 

for  use  In  the  remainder  of  the  *ork.      Of  the 

total  psntraot  prica  : 6,031*54  was  ohargeable 

to  sea-walls  and  £6,410*46  to  breakwater  Perry 

fclip.    Total  contract  price  ••••  12.500*00 

Contraot  Hp*  J55i     yiynn  I  Tracy.    lor  con- 

•  true  ting  concrete  ba.se  ana  asphaltun  topped 

raadway  adjacent  to  Service  building*    :  ate 

of  contract  S arch  5,1913*    Contract  filed 

for  record  rarch  12,1913*      Time  30  days. 

Completion  notice  filed  'ay  17,1915*  :otal 

eontraot  prica  •   *,iuo*^w 

Contract  So*  34:        Paraffins  Taint  Co.  3*or 
t.'.e  application  of  raraffine  Paint  Preserva- 
tives to  Pi^eo  of  Perry  Clip,    -'ate  of  eon- 
traot  fcarch  5,1913.    Contract  filed  for 
reeord  i  arch  12,  1913.    Time  90  a«ye.  Coa- 
Plction  notice  filed  July  30,1913.    *  rice  £15.20 
32*  per  linear  foot.    Totnl  contract  price  ..  7,5i^.^u 


*  defers  to  Court  of  the  Universe 
1  Ksfers  to  hoat  narbor* 
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Contrno*  !>o»  Charlee  Holloway,  Artiet. 

>or  preparing  sketch  for  mural  and  exeouU 

ing  final  canvao  for  serai-oiroular  panel 

21'  diaraetor  and  10'  hi*;h.    Date  of  con- 

tract  February  8.  1913 •    To  bo  completed 

October  1,  1914,    Total  contract  price    C2.300.00 

Con  tract  Ko.  36 1      Fran*  1$,  du  aond.  Artist* 
Sot  preparing  elcetchee  for  auralo  and  for 
executing  two  final  canvases  each  12*  wide 
by  46*  long,    ^ate  of  contract  Janu  ry  25, 
1913*    To  be  completed  October  1.  1914. 

Iotal  eontract  price  •  ......   12.500.00 

Contract  ^o.  371,     Chlldo  Hatotuux    for  pre* 

paring  ekotcii  for  aural  arvi  for  executing 

final  canrae  for  ce;tii-circulstr  panel  21* 

diameter  and  10*  high.    Date  of  contract 

Jebruary  13,  1913.     ro  b«  completed  Cntober 

1.  1914.    Total  contract  price  ••   2,300.00 

Contraot  Ho.  39 t    Robert  Keid.    ?or  prepar- 

lag  eke  tehee  for  tnurale  and  for  executing 

eight  final  canvaeoo  of  irregular  shape, 

the  longest  dimeneione  approximately  28*  and 

the  broadcet  21*  .  for  each  panel.    ~>ate  of 

contract  i'crbruary  3.1913*    To  b*>  ccriploted 

Gotobor  1.  1914.      Total  contract  price    20,000.00 

Contraot  Np.  39 1      S£,  II.  Bancroft,    it'or  pre- 

paring  eke tehee  for  murals  and  for  executing 

two  final  canvasee  14*  x  17*  each  and  eight 

13'  x  IS1  each.    Date  of  contract  January 

22.  1913.    To  be  completed  October  1.1914. 

I0U1  contraot  price   10.000.00 

£&Jltol.'L.I;o._40:      »•  de  Lef  twitch  Dodge 
*or  preparing  eketches  for  laurale  and  execu- 
ting two  final  canrasus  e&oa  121  x  96*.  ^ate 
of  contract  January  23,  1913.    To  be  com- 
pleted Cctobor  1,  1914.    Total  contract 

price   20,000.00 

Contract  lie.  40*:    iidward  Cinnone.  FroparinE 

•ketches  for  murals  and  executing  to  fi'ial 

camraeec  each  12f  x  40*.    l>ate  of  contract 

January  27,1913.     To  be  cor^ploted  October 

it  1914.    Total  contract  price   12,500.00 

Contract         *V      Leo  Lcntelli.    "or  a 

yiaatio  eketo/i  on  a  ecalc  of  1  to  16  and 

to  model  on  a  scale  of  1  to  6.  to  cast , 

Piaster  ar.d  deliver  nodels  of  tvro  noraae, 

two  ridere  on  horsee  ana  two  ridere  on 

camcle.  forming  part  of  a  statuary  croup 

•ntitled  "The  : atione  of  the  •  -atc 

of  contract  January  2^1913.    To  be  cosa-  «>eo.*0 

Pleted  lay  1,1913.    Total  contraot  price   4t«,Vew 
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Contract  Mo.  AZl  Albert  Jaegera.    For  a  plaetlo 

•ketch  on  a  ecale  of  1  to  16  and  to  uio-.!ol  on  a 

tcalo  of  1  to  4,  cast,  plaster  and  deliver  two 

•tatuary  coiele  of  two  figures  "Kain"  and  "fun. 

thine*.    2ats  of  oontraot  January  28,1913.  To 

be  completed  Kay  1,1913.  Total  oontraot  price        $  1,000.00 

Co n t rao %_J*o >_43 1    F.G.R.Hoth.    For  a  plastic 

ekotch  on  a  eoale  of  1  to  16  and  to  model  on 

a  toale  of  1  to  6  cast,  piaster  and  deliver 

•tatuary  models  ofi  one  Prairie  ichooner  with 

two  Oxen  and  three  figure e  forming  part  of  the 

•tatuary  group  entitled  "The  .Nations  of  the 

^•et".    Date  of  contraot  January  2  ,1913. 

?0  be  completed  Au&u«*t  15,1913,    Total  con. 

traot  price  ...   2,400*00 

gpntract  r-o»  44 1    F«G.R«Roth.    For  a  plastic 
•ketoh  on  a  eoale  of  1  to  16  and  to  model  on  a 
toale  of  1  to  6,  cast,  plaster  and  deliver  stat- 
uary models  of  one  Elephant,  two  (J.iraels  and 
three  Figures  fornin^  a  part  of  the  statuary 
group  entitled  "The  Nations  of  the  l^st."  I>nto 
of  eontraot  January  28,1915,    To  bo  completed 
;  ay  1,1913,    Total  oontraot  price  ••••   2,700*00 

Contract  Ho.  451      Turio  Plccirilli,    For  a 

plastic  sketch  on  a  scale  of  1  to  16  and  to 

ftodel,  cast  and  plaster  and  deliver  a  statuary 

node!  on  a  ecale  of  1  to  3  of  a  group  repreoenU 

ing  •Spring".    Date  of  contract  January  28,1913, 

To  bo  completed  June  1,1913.    Total  contract 

price  •«••••«•••••,  ♦   ••••  1,600,00 

Contract  :  ot  46i      A  Stirling  Colder,    For  a 

yla«tio  skotcn  on  a  ecale  of  1  to  16,  to  mo  lei 

on  a  scale  of  1  to  6,  cast,  plaster  and  deliver 

•tatuary  rcodele  of  four  figures  and  accessories 

forming  part  of  the  group  entitled  •Tne  nations 

of  the  ^eot".    Date  of  contraot  January  28,1*13. 

To  be  comoleted  Auguet  15,1013,     Total  contract 

priee  ...   1,200.00 

ggntrriot   ;aT  47t        A  Stirling  Caldor.    For  a  pl»e- 
tio  eke  ten  on  a  "scale  of  1  to  16  and  to  moiel  on 
*  scale  of  1  to  6,  c*st,  olaster  and  deliver 
•tatuary  rocdele  of  four  figures  f oraing  part  of 
the  group  entitlod  The  Nations  of  the  ivaat  • 
-ate  of  contract  January  28,  1913.     To  be  cosn- 
Ploted  lay  1,  1913.    Total  contract  price   

£gfltract  go.  48j      Leo  hentelli.  jor  a  plastic 
•ketcrSTi^Bcato  of  1  to  16  and  to  mojel  on  a 
•cale  of  l  to  6.  caet  and  plaster  and  deliver 
•tatuary  aodels  of  two  norses  and  five  figures 


960.00 
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forcing  part  of  the  group  entitled  "The  :  atione 

of  the  *eet#"    Date  of  contraet  January  2B# 

1913.    To  be  completed  August  15,1913.  Total 

contrcot  price  •••••   $2 ,300, CO 

frpntraot  Koc  49;    Paul  Xan&hip.    For  a  plastic 

tke ten  on  a  scale  of  1  to  12  and  to  nod  el  on 

a  ecale  of  1  to  3,  east  and  plaster  and  deliver 

two  etatuary  groups  entitled  *Tne  Fanes*  and 

•i.u»ic"t    Date  of  contract  February  5,  1913. 

To  be  completed  Aucuct  1,  1913*    Total  con* 

tract  price   2, C0C.ro 

Contract  "Q»  50,:.      Kobert  1*  Aitken.  Per  a 

plastic  snatch  on  a  ecale  of  1  to  12  and  t 

nodel  on  a  ecale  of  1  to  4.  cast  and  plaster 

and  deliver  etatuary  ridels  of  four  groups 

representing  the  Llesionts.    late  of  contract, 

February  3,1013.    To  be  completed  October  1  - 

1913.    Total  contract  price   4,000.00 

Contract  ?'Q.  51$      Adolph  A.  feinsan.    For  a 
plastlo  sketch  on  a  scale  of  1  to  16  mi  to 
nodel  on  a  eoale  of  1  to  3,  cast  and  plaster 
and  deliver  statuary  models  for  t^o  fountains 
representing  'The  Hieing  bun*  and  The  £ettint{ 
tun*.    Dato  of  contraot  -ebra&irj  5,1913.  To 
be  completed  December  1,  1913.    Total  eon- 
tract  price   8,800.00 

Contract  No.  55:      Isidore  ~onti.  For  a  plastic 
sketch,  on  a  ecale  of  1  to  16  and  to  model 
on  a  ecale  of  1  to  4,  cast  and  plaster  and 
deliYcr  one  statuary  nodel  representing  a 
procession  around  the  base  of  "The  Column  of 
i regress* •    Date  of  contract  February  11. 
1913.    To  be  completed  February  1,1914. 

Total  contract  price    5,^o.cu 

Contract  So.-  53:      Evelyn  Beatrice  ^onir^n.  For 
a  plastic  scotch  oa  a  scale  of  1  to  10  and  to 
aodol  on  a  scale  of  1  to  4,  ca?t  and  plaster 
and  deliver  one  statuary  rodcl  of  trie  group 
•ntitleu  -Ceres?    Date  of  contract  ;6nuJf( 
28,1913.     To  be  coaploted  December  1,  13xa. 
Total  contract  price   * 

£PJltraot  Ho.  541    Frank  Lehner.    For  furnish- 
IaFfertTli¥eT"for  sxpositio^  Gr o^*J.,  Jat0 
Of  contract  I  arch  3,  1913.    Contract  filed 
for  record    arch  12.  1,13.    Tiae  200  calen- 
dar daye.    Completion  notice  file  a 

1913.  Price  oW  P*r  cu.y<i.  Total  contract  5#000#00 
Price  • 

Sj&trnotKo,5NL  Orotic/  launch  fc  Tug Boat 
Company,  yir  furnishing  loam  ^position 
Grounds.    Date  of  contract    arch  U.  1913. 
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Contreot  tiled  for  record  iaroh  21,19X3. 

Tine  150  calendar  day*,    i>rice  £1.07  per 

oublo  yard.    This  contract  was  terminated 

before  any  material  was  delivered.  Total 

settlement  was   395.00 

Contract  >{o»  56:      Albert  J  eager*.    For  a 

plaetlo  sketch  on  a  scale  of  1  to  16  and 

to  QOdel  on  a  scale  of  1  to  4,  cast  and 

plaster  and  deliver  a  statuary  nodel  of  a 

group  entitled  "nature*.    Date  of  oontraot 

February  5,  1913.    To  bo  completed  arch 

1.  1914.     Total  contract  price   2.500*00 

£qntr*ot  ''0*  67t    Albert  Jaegera.    ;or  a 

plaetlo  sketch  on  a  scale  of  1  to  12  and 

to  nodel  on  a  scale  of  1  to  4.  cast  and 

plaster  and  deliver  a  statuary  eodel  entit- 

led:  "Harvest* •    Sate  of  contract  February 

5.  1913.    To  be  cotapletsd  August  1.  1913. 

Total  contract  price  ••••  1.000.00 

Contract  -  o*  65:    Albert  Jaegers,  a 

plastic  sketch  on  a  scale  of  1  to  12  and  to 

aodol  on  a  scale  of  1  to  3.  cast  and  plaster 

and  deliver  one  statuary  model  of  a  group 

comprised  of  a  Bull  and  V*o  figures.    Uate  of 

contract  February  5.1913.    To  be  completed 

*ovor.ber  1.  1913.     Total  contract  price  •••  1,200.00 

Contract  )o»  59:     Albert  Jaeger c.    >or  a 

plastic  skotOh""on  a  scale  of  1  to  6  ar<d  to 

aodel  full  elBo,  cast  and  plaBter  and  deliver 

a  statuary  nodel  of  a  frieze  for  a  column  base. 

I^ete  of  contract  February  11.  1913.    To  bo 

completed  January  1.  1914.    Total  contract 

price.   750.00 

ffpn tract  '  o»  6,0:      .dith  soodraan  Burroughs, 
i'or  a  plaetlo  sketch  on  a  scale  of  1  to  16 
end  to  codel  on  a  scale  of  1  to  3.  cast  and 
plaster  and  deliver  one  statuary  aoiel  of 
"fountain  of  Vouth"  terminating  tne  Colonn- 
ade of  the  Tower  of  Jc^ele.    -&te  sf  con- 
tract February  17,  1913.    lo  be  completed 
-eoeaoor  1,  1913.    Total  contract  price  ...  i.oao.oo 

Contract  jLo.  61:  Haig  iatigian,      ?or  a 
Pla»tic  eketoh  on  a  scale  of  1  to  16  and  to 
oodel  on  a  Bcale  of  1  to  4,  caet.  and  plas- 
ter and  deliver  four  models  for  et*tuee  to 
represent  * {5 teas  Powor%  "Electric  *  o*er 
"Invention-  and  •Imagination",  to  euraount 
free  standing  columns ,  Falsce  of  ;  acainery. 
^nte  of  contract  February  20,  1913.    To  be  oca- 
Pleted  Larch  1,1914.  Total  oontraot  priee  ..  2.000.00 
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Contract  rp,  6St  Kale  Patitfian.    For  a 
plastlO  Retell  on  a  scale  of  1  to  7  and  to 
sodel  full  size,  ©nst  and  planter  and 
deliver  two  models  for  friezes  for  base  of 
colunne  of  Palace  of  Machinery*    Date  of 
contraot  Fobruary  20,  1913,      To  bo  com- 
pleted June  1,1914.  Total  contract  prloo    •        tl, 500.00 

pontrnct  ^o»,  63:    Slaifi  Patl£lan.    Por  a  ?last- 
tio  sketch  on  a  scale  of  1  to  6  and  to  model 
full  fist,  oast  and  plaster  and  deliver  models 
for  two  pair  of  spandrels  of  mochanie&l 
scoeasorioe.    Date  of  contract  February  20, 
1913*    To  bo  completed  October  15,1914* 

Total  contraot  price  *   1.100*00 

Contract  ffpjt,  64,1.    Arthur  Mathews*    For  prepar- 
ing sice  ten  for  aural  and  for  executing  final 
canvas  for  semicircular  panel  21'  dimeter 
and  101  high*    Sato  of  contract  January  18, 
1913*    To  be  completed  October  1,  1914* 

Total  contract  price  •  *.  «•••••.,..   ..  2,100*00 

ppntract  Ko*  <S5j    Pacific  Gae  &    leetric  Co. 
For  furnishing  electrical  apparatus  includ- 
ing electric  jkamps,  instruments,  materials 
and  appliance©  which,  the  Exposition  Company 
nay  require  for  use  during  the  pre-Exposi» 
tion,  Exposition  and  Por>t-i:xpoeition  periods 
which  the  company  ray  bo  aole  to  obtain, 
except  building  wireft,  fixtures  and  eeareh- 
lightprojectoro  and  other  epecial  apparatus 
not  in  general  use  by  Power  Companies,  :>ate 
of  contraot  Fobruary  28,1913.  Consideration 
to  the  Slcctrio  ^o*  -*ae  all  expense  incurred 
by  it  in  deliverinc  such  apparatus  to  tho 
Exposition,  plus  a  total  son  of  5;  of  UiO 
value  or  cost  price  of  apparatus,  which  value 
was  not  to  exceed  that  regularly  charged  by 
canuf.ieturcrs  to  the  Company  for  similar 
apparatus,  plus  the  total  value  of  apparatus 
not  rcturnod  by  the  Exposition  at  the  expira- 
tion of  the  contract.     These  last  two  consider- 
ations bein&  payable  after  the  complete  closing 
Of  the  Exposition  and  out  of  an  escrow  fund 
erottted  under  the  terms  of  the  contract  on  the 
oasio  of  3 '  per  month  of  the  amount  charged 
to  the  imposition  for  apparatus,  requiring  in 
all  ten  such  payments,  tne  first  of  vnich  was 
£12,164*70  on  account  of  furnishing  apparatus 
valued  at  t 405,4 JO. 00,  on  w.-lch  payments  the 
Exposition  was  to  receive  accrued  interest  at 
the  rate  of  6  ;.    Totnl  sum  paid  out  by  the 
^position,  not  including  escrow  payments  to 
**roh  15,  1015.  was  •  "  40.612.05 
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Cgntrtiot  I'Oi  66?    Pacific  Gas  &  -leotrio  Co* 

>or  furnishing  gas  of  a  heating  value  of  not 

less  than  600  &*?#>U9e*  and  at  a  pressure  of 

not  lets  than  20  lbs*  or  more  than  100  Ids* 

per  square  inch*      The  i'Qcifio  Gas  A.  electric 

Co*  1b  to  fumlah  at  Its  own  cost  and 

expense  all  labor  and  material  including 

calns*  pipes*  valves*  fitting,  governors 

and  esters  necessary  for  the  inetu.  llatlon 

Of  a  couplets  cas  distribution  system  within 

the  Exposition  Grounds  with  its  trains  to 

•ithin  150  ft*  of  each  Building,  or  structure 

which  cay  require  gas,  exoopt  distribution 

pipes  within  buildings  and  service  pipes*. 

Pries  for  gas  to  Exposition  7^  per  1,000 

ft*  which  price  inoluded  the  ri&ht  to  uee 

the  distribution  eyotem,  voters,  regulators 

and  controlling  devious*    The  total  suss  paid 

out  on  this  contract  during  th&  construction 

period  to  feay  20,1915  was  :62033.3nf  of  which 

$41320*51  was  ch^rgod  to  utliitie?    ni  to 

various  items  of  construction  the  balance  of  v&0f71^.o7 

Copt  rapt  ?'P*  67:    Paoifio  Gas  >.  Electric  Co, 
ior  furnishing  electrical  energy  during  the 
^pre*  ;xponition  and        U-xpoeition  periods* 
with  the  understanding  that  the  Imposition 
vai  to  distribute  earn?  at  its  own  cost  and 
expsned  from  a  temporary  switching  station 
erected  by  the  Klcctric  Company,  at  its  o.ro 
cost  and  expense*    In  the  pro*-xpooition 
period  there  *as  char^od  to  utilities 

;63933.20  and  the  construction  items*...  d9*tvar 

Contract  Ko.  68 1      Pacific  Gas  &  electric  Co. 
lor  furnishing  electric  ener^r  for  tr*e  ^posi- 
tion period  on  the  basis  of  the  -lectrio  Coss. 
pany  delivering  the  same  at  a    i»ower  ^ 
*hitfh  was  to  be  erected  on  tho  exposition 
Grounds  at  the  expense  of  the  Company  froa 
which  the  exposition  was  to  dintribut?  the 
enerey  at  its  own  cost  and  exponas.  ^*«f 
£.006  per  kilowatt  hour  of  electrical  enex^y 
furnished  and  in  addition  a  f i*e do. 
$19,000  por  month,  non^  oi  which  was  chargeable 
to  the  pre-:.xpofiition  period* 

Contract  V.o.  69  1      Pacific  C*s  *  Jleotric  Co* 
Kr  th£  sale  of  ttm.    J^e  of  contract 
February  20th,  1913.    Prifl^V  *aoh 
100,000  lbs  of  steam  delivered  plus  a 


I  By  a  eupplement:ry  contract  J-^ 
eliminated  and  the  point  of  ™**Tery 
Station  of  another  local  company. 
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fixed  charge  of  "100  per  month  from  the 
Use  «hon  tteaa  was  first  furnished  to  the 
doting  of  the  Exposition,    special  arrange, 
cento  were  made  for  the  Exposition  furnishing 
vattr  and  returning  the  condensation*  The 
point  of  delivery  was  intended  to  be  the 
ie%%T  Plant  referred  to  in  oontract  tfo.  68.#. 

fentract  Ko.  70:    C#H«  Humphries.      For  furn- 

italn*  a  plastlo  sketch  on  a  settle  of  1  to 

10  anl  to  model  on  a  ecale  of  1  to  2#  cu«?t 

a--d  plaster  and  deliver  one  model  of  en 

l*&le  with  shield  and  festoon.    Date  of 

contract  February  21,  1913.    To  be  completed 

lay  1,  1913.    Total  contract  price   I  300*00 

Contract  ^o.  71 1    Herman  A.  Ic^ell.    ?or  furn- 

isiiing  a  plastic  eketch  on  a  scale  of  1  to 

12  and  to  model  on  a  ecale  of  1  to  4,  cast 

aad  plaster  and  deliver  models  for  capital 

friese  and  finlal  for  "Colunn  of  i'rogreas". 

Sate  of  contract  February  11,  ,1913.    To  be 

eonpieted  -eoerabcr  20,  1913.    Total  contract 

?rice  3,2v0.00 

Contract  ■  o.  72:      liemaa  A.  i*c#cil.  Yor 
famishing  a  plastic  ©ketch  on  a  3cale  of  1 
to  12  end  to  model  on  a  ecale  of  1  to  4,  cast 
a-4  plaster  and  deliver  ono  rsodel  of  a  base 
aotif  snd  ecction  of  colunn  of  the  -column 
of  i'roerees-*    2ate  of  contract  February  13, 
1913.    To  be  completed  August  1,  1913. 
total  contract  price   

Cp-.  tract  HOj»  73;    Herman  A.  !&Hwll.  *'or 
Xarnishine  a  plastic  eketch  on  a  scale  oi 
1  to  12  and  to  model  full  size,  cast  ^ 


600.00 


Contract  Ko.  7<X    Southern  Pacific  ^^P^* 
ToT^TnTrTilLe  and  rolling  -took  and  for 
furnishing  minor  track  oaterial.    Jaw  0J 
contract  April  3,  1913.  Open  contract, 
^nier  this  contract  the  ^^lr^/?X% 
fumiehed  rails  and  angle  bare  or  Joints 
including  bolts  and  nuts  at  a  ^ntal  oi 

1A2  of  h  Per  month  of  aT^fB?fp^r  joint 
*r  linear  ft.  of  rails  and  11.5 2  par  jomi 

for  27-  continuous  C.r>..  a°iJ£/\~le 

•n^U  bare  U.09  Vf  P*  f  d 

**r  C.r>.#  n.X6  Per  pr.  for  27    W>  J  _ 

*n£lc  b*r  ga^jjeint^andg^  agreement 

r  Ihls  contract  wao  ocdifwo  »y  »      %'   the  lfa0k  of  donr-u.d, 

but  no    stenn  was  delivered  owi.it.  ™ 

i-o  consideration.  * 
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24"  en^le  ba*  A.n.C.K.  standard  Joint, 
$1*52  for  27"  continuous  C«  r.  Joint  and 
•0/  per  pr.  for  24"  an^le  bar  C.  S.  Joint. 
$1.09  per  pr.  for  27"  an^lo  bar  c.  Joint, 
$1.16  per  pr  for  27*  improved  an^le  bar 
C.G. Joint  and  93/  per  pr,  for  84*  an^-l©  bar 
A.Q.C.S.  standard  joint;    Switch  locomotives 
were  rented  for  ;  5,00  per  day  each,  plus 
repairs  at  cost  plus  10,'.  -vooden  froicht 
ears  rented  at  60/  por  day  eaoh  plus  repairs 
st  oost  plus  10  ••     Uccon/i-hand  frogs  and 
rwltoh  sets  vers  sold  to  the  &x position  at 
4/  per  pound  and  new  frogs  especially 
raanuf  aotured  wore  sold  at  actual  cost  plus 
10;i.    The  contract  provided  for  the  purchase 
of  rails  on  the  failure  of  return  at  the 
value  noted  lees  deductions  for  the  rentals 
paid  thereon*  The  contract  also  provided 
for  the  return  of  services* Me  material  and 
scrap,  special  arrangements  beir^r  made  for 
the  crediting  of  the  current  scrap  value  at 
the  time  of  the  return.    ?h<%  total  fiuss  *>rid 
out  on  thin  contract  for  purchase  and  rental 
Of  trnck  material  and  for  the  rental  and 
repair  of  rolling  stock  was,  up  to  arch 
12,  1915,  $18,449.50,  of  which  5 : 11 ,057.43 
was  ch-reeable  to  tominal  railway  opera- 
tion, while  the  total  chargeable  to  the 

construction  of  the  railway  wat>  •  ««•         57, 392.07 

£on tracts £of  75 1      Hoaly TibbittsvCo. 
tfilo  foundations  for  Transportation  Build- 
ing.   Date  of  Contract    arch  31,  1913. 
Contract  filed  for  record  April  4,  1913. 
Time,  90  calendar  days.  Completion 
notice  filed  October  Sth.1913.  Contract 
price  $.243  per  linear  ft.  below  cut-off. 
Under  this  contract  there  was  driven 
286,915  ft.  and  thure  was  ^585.00  extra 
work  performed  in  Jetting  234  piles. 

Total  oontraot  price    7Q,3Ub.^ 

Contract  J.O.J76;    ^eil  A.  ? .  ci-oan.  Construct- 
ing the  Food  Products    wilding.    Sate  of 
oontraot  April  24,1913.    Contract  filed 
for  record  April  29,  1913.    Tiaa  20)  calen- 
dar days.    Completion  notice  filed  .ay  lata, 
1914,    tfork  done  -  Excavation  and  eradinte, 
carpentry  and  mill^ork,  glazing  including 
9627'  piles  at  28/  per  lino  r  ft.  f 
cut-off ,  structural  steel,  staff  and plas- 
ter work,  roofinc  and  sheet  metal  ana 
Painting.      The  Exposition  furnished  toe 

aajor  portion  of  the  lumbar.      ro-ai  ^  160.97 

oontraot  price  . •  
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Contraot_^Ojt_jni      John  C.  Sutton  &  Co. 
Tor  the  installation  of  plumbing.  Before 
and  water  pipe  of  the  Food  Products 
JJuilding.    Date  of  contract  April  8th, 
1913.    Contract  filed  for  record  April 
17 ,1913*    Completion  notice  filed  June  9, 
1914       *ork  done  •  Plunbinc,  sonestio  water 
supply  piping  and  cas  fitting,  hirh  prepaure 
water  oyster,,  certain  open  cornice  sprinklers 
The  Exposition  Co*  furnished,  through  a  eon. 
eeceionaire,  all  the  pluiahlng  fixtures  wnich 
were  to  be  used  by  t/iO  public      Total  con* 
trset  pries  •  ••••  •  

Contract  ^0.  78:      Frank  ^rangwyn.    For  pre- 
paring sketches  for  r  urals  arid  for  execut- 
ing oiijht  final  canvases  10'6'x  24*  •  Jat* 
of  contract  January  25,1913.    To  bo  com- 
pleted October  1.1914*    Total  contract 
price  $24t000  lees  express  charges  £252«...»* 

Contract  ?>'o*  79:  Cherry  l-O.onaon  3  rye*  Tor 
furnishing  a  pl&atio  sketch  on  a  scale  of 
1  to  15  and  to  model  on  a  scale  of  1  to  4 
east  and  plaster  and  deliver  1  model  of  a 
figure  symbolizing  "Aquatic  Life*,  rate  of 
contract  -arch  22,1913*  Xo  be  completed 
October  1,  1913*    Total  contract  price  •  ••• 

Contract  -'0*  BQ;      Contra  Coeta  Construction 
Co*    For  pile  foundation  for  J  anufacturcc 
Bldg*    Tats  of  contract  April  14,  1913. 
Tine  30  calendar  daye.    <*onpletion  notice 
filed  June  27,  1913.    Price  25/  per  linear 
ft*  belov  cut*oiT*inder  thia  contract 
there  was  driven  49,000  linear  ft.  of  pile 
and  net  extra  ^ork  for  175  additional  piles 
amounting  to  a  total  of    1,S49*45*  Total 
cont rac t  price  •*•«•««••  ».*•••••••••••• 

£pn t rap t  1  o.  SI:    Hercer-Fraser  Co*  For 
pile'Toumfationi)  for  the  Agriculture  ^la&. 
Bats  of  ccntraot  At>ril  13,1913*  Contract 
filed  for  record  April  16,1913*  Tise  30 
calendar  days.    CLouple tion  notice  filed 
Juno  27,  1915.    i'rico  24-1/8/  Pcr  l^me'T 
ft.  belov  cut-off.    Under  tnis  contract 
there  vas  driven  approximately  57,400  lin- 
ear ft*  and  certain  extr*  work  for  splic- 
ing piles  aaountini;  to  £39.15.  Total 
contract  price  ,   ...•.*•  ••••••• 

Contract  ;:o*  fi2;_  Bruno  -Uouis  £iar».  For 
furnishing  a  plastio  sketch  on  a  eeale  of 
I  to  12  and  to  »odel  on  a  scale  of  1  to  4, 
•*U  and  plaster  and  deliver  three-stat- 
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U&ry  models  of  panels  for  Fine  Arts  Build* 
log.    Eats  of  contract  i.aroh  22,1913, 
To  bo  completed  ;  arch  1,  1914*  Total 

contract  prlco   ##.   $2,500.C0 

Contract  Ko.,  83:      I'.LUL.Tone  tti.  For 

furnishing  a  plant io  ©ketch  on  a  scale  of 

1  to  16  and  to  model  on  a  scale  of  1  to  4, 

east  and  plaster  and  deliver  one  etatu-vry 

B0<9el  of  a.i  "Armored  Horseman".    Sato  of 

oontraot  February  17,  1913,    ro  be  coz* 

plotcd  iiovetrnber  1,  1913.    Total  contract 

price   •  •  «••  1,250*00 

Contract  .T'o.  84 1    Charles  H.  Mehaue.  >or 

furnlchln£  a  plastic  sketch  on  a  scale  of 

1  to  12  and  to  noicl  on  a  ecalo  of  1  to  4, 

C&et  and  plaster  and  deliver  one  statuary  model 

of  an  equestrian  statue  of  "Fernando  Cortez", 

X>ate  of  contract  Larch  29,1913.    To  bo  eom- 

pleted  November  1,  1913,      Total  oontraot 

price   •  •   2,000,00 

Contract  *o.  83.fr    Charles  C,  7  uaesy.  For 

4  plastic "sketch  on  a  scile  of  1  to  12  and 

to  model  on  a  scale  of  1  to  4,  cast  ani 

plaster  and  deliver  statuary  siodel  of  an 

equestrian  statue  of  %'rancisoo  iiszarro". 

I;ate  of  contract  i  arch  29,1913.    To  bo 

completed  January  1,  1914.    Total  contract 

price  •  •••  2,000.00 

Cgn.tract  Ko.  G£:      Ampere  :mith  &  Co*  for 
conduit  system  for  exnifcit  building  sec- 
tion,   r»ato  of  contraot  April  19,  1913. 
Oontraot  filed  for  record  April  r-4,1913. 
Time  365  calendar  days.    Thin  oontraot  vn* 
abandoned  by  the  contr?*ctor  before  t:^ 
completion  of  the  work.    The  ■.xposition 
finished  it  on  force  account  but  there 
was  paid  out  to  the  con t motor  a.-id  some 
of  his  oreditore  out  of  the  total  con. 

tract  price  of  £32.000,  the  sun  of   ii,»o7.u« 

Contract  Hqt  Ml      kciheo  stevedoring  Co* 
>or  stevedoring 'and  hauling  lumber  for 
the  ;:auoation  ^uildin;;.    -ato  oi  con- 
tract April  23,  1913.    Contract  filed 
for  record  kay  2,1913.    i'rine     1.05  per 
1000  board  feet.  Total  ouount  paid  out 
on  this  contract  »as  •••••••••  •   -  • 
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contract  Kga  §gt      i^nge  &  Bergs trom.  For  con- 
structing tho  Agriculture  building,    :.ate  of 
contract    ay  1#  1913*    Contract  filed  for 
record  vay  6,1913.    Time  200  calendar  day*. 
Completion  notice  filed  June  4,1914,  Work 
done:    Excavation  and  eradin.:,  concrete  and 
asphalt,  carpentry  and  tilll^ork,  glasing,  staff 
and  plaster,  roofing  and  ahoet  notal  and  paint* 
ing.    The  Exposition  furnished  tne  w»Jor  portion 
of  the  lumber.    Total  oontraot  .'rice,  includ- 
ing settlement  of  claim  of  £4333.33,   242,609.19 

gontraojfc__Il_o_jL_09l;     eterscn-Jamos  Co,    Tor  the 
installation  of  the  plumbing,  «<^er,  water 
ani  gas  piping  of  tho  Agriculture  :uildir:g. 
Pate  of  contract  April  23,1*13.  Contract 
filed  for  record  April  29,1313.    Tine  £00 
calendar  days.    Completion  notice  filed 
June  9,1914,     <'ork  done  -  plumbing,  donee* 
tic  water  supply  piping,  gaa  fitting  high 
pressure  water  eyeten  and  open  cornice  sprink- 
lers.   The  Kxpoeition  furnished  through  a 
concessionaire  all  the  plumbing  flxturee 
which  were  to  be  used  by  the  public.  Total 
contract  price    24,34w,61 

Cpntraot  :-o.  90*    Ulrich  llm  SUerhuecn.  r©r 
furoiohing  a  plastic  e!«?tch  on  a  ecale  of  1 
to  16  and  to  Kodel  on  a  ecale  of  1  to  4, 
cast  and  plaster  and  deliver  two  statuary 
eodclr?  of  seating  figures  above  cornice. 
Date  of  contract  April  10,1^13.      To  ^* 

completed  Lecenbar  1,  1913.  Total  eon*  200.00 
traot  prloe  »  '* 

Contract  !-o.  91:    H.  Chase.    For  constructing 
three  firo  stations.    2at«  of  oontract  ay 
9,1913,    Contract  file^i  for  record  June 
3,1913,    Tine  120  calendar  daye.     ^ hie  con- 
tract waa  abandoned  by  the  contractor  before 
the  completion  of  the  work.    Or iglna*  con- 
tract price  :?  37701.    Tne  Sxpoaltiorrfin i*h od 
it  on  force  aocount  but  there  uas  paiu  out  to 
the  contract  and  eo.ao  of  nin  «re^0™*  ht 
including  47764.26    paid  for  lumber  bought 
for  the  account  of  thia  contractor  on 

Bpeoial  contracts  1*0,1*1.132.  the  total   28,304.24 

•ua  of  ••♦..•••••••••»••••  • 

ftmlraot  no.  021    Contra    ^eta  Conetruction 

>'or  ^lle  Foundations  for  i  ;|J°«  orwl3 
Fine  Arts.    Smta  of  contract  April  89,  1910. 
Contract  filed  for  record  ;ay  1  '>eW«j  ^rac 
60  calendar  daye.    Completion  notice  m#d 
September  11,1913.    *^co-24.6^  per  Um» 
ft,  belo*  cut-off.    Under  talc  contract 
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there  was  driven  approximately  26.300  linear 

ft.  and  certain  extra  work  w»i  performed 

whioh  amounted  to  v 521. 10*      Total  oontraot 

price  •••••••••••  •»•«•••••••.....•.••  7,20i.£$ 

£9ilir*^O0-«_i3^*    Souglas  Tllden.  ior 

furoiening  a  plastic  sketch  on  a  scale  of 

X  to  12  and  to  BOdel  on  a  scale  of  1  to  4. 

east  and  plaster  and  deliver*  one  statuary 

group  entitled  V  oaern  Civilization" •  Date 

of  oontraot  April  15,  1913.    To  be  completed 

Cetober  1*  1913*      Total  contract  prico  •  ••••  3,000.00 


ontraot  Kgj  94:    John  Klanna^an.    For  furn- 
s&ing  a  plaetio  sketch  on  a  scale  of  1  to 
12  and  to  model  on  a  scale  of  1  to  4,  cast 
and  piaster  and  deliver  four  statues  for  the 
Tower  af  Jewols  representing  tne  •priest",  the 
•tfhiloepphar* ,  the  "Soldier*,  and  the  •Adventur- 
er",   ^ate  of  contract  April  17,  1913.    To  be 
eoapleted  larch  1.1914.    Total  oontraot 

price   2.000.00 

Cpntraot  Ho.  95:    lieese  It  Hountres.    For  con- 
structing the  ralaoe  of  Liberal  Arts.    2&te  of 
contraot  I  ay  27,  1913.      Contract  filed  for 
record  iay  29,  1913.    Contract  tln-ie  200  calen- 
dar days.    Completion  notice  filed  H&y  20,1914. 
*ork  done,  excavation  and  grading,  concrete  and 
asphalt,  carpentry  and  nillvrork,  glaring  includ- 
ing 10.032  linear  ft.  of  piling  at  3V  per  linear 
ft.  below  eat-off,  staff  and  plaster,  roofing 
and  sheet  metal  and  painting.    Total  contract 
price  including  settlement  of  claim  of 

♦  5,000     213,571.37 

Contract  no.  961      yrcderiek       Snook  Co. 
*or  the  installation  of  plumbing,  ee-vor, 
water  and  gas  piping  of  the  Palace  of 
Liberal  Arts,    2ate  of  contract  lay  i», 
1913.    Contract  filed  for  record  ^ay  *j9 
1913.    Tine  200  calendar  days.  Compie- 
tlon  notice  filed  Jiine  4.  1914.     ;ork  done  - 
plumbing,  domestic  water  supply  piping, 
fias  fitting,  hlr.r.  pressure 
and  open  cornice  sprinklers.    *he  AXPJ8i* 
tion  furnished  through  a  concessionaire. 
*U  the  plumbing  fixtures  wnich  ""J0 

be  used  by  the  public.  Total  contract  10.869.30 
prioe  


t  This  iten  was  never  enlarged. 
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Contract  Ho,  97:    Healy  Tibbltta  Cona trac- 
tion Co*    *or  tho  erection  and  construction 
Of  a  Pile  Headway.    Date  of  contract  :  ay  7, 
1913*    Tine  30  calendar  days.  Completion 
notice  filed  July  7.  1913*    Total  contract 
prio«  •  •••   $6,977.63 

Contract  Iro.  93l    Lindcren  Co*    >or  excav- 
ating foundation  and  concrete  and  eteol  #ork 
Of  the  Exposition  Auditorium*      Date  of  con* 
tract  Juno  13,1913*    Contraot  filed  for 
raoord  July  1,  1913*    Time  120  calendar  day  ft* 
Completion  notice  filed  February  13,1914* 
Total  contract  prico  •*••  *•  ,  79*276*31 

Cpntract  ^o*  9,9.!      Albert  juorsch  &  Co.  Inc., 
Jfor  furnishing  approximately  12b, 000  imita- 
tion jewels  fresa  27  to  47  niliaetere  in- 
dlesaetor*    Price  per  doa*  as  follows:  47 
nllir.otora  Canary  ;5*20;    47  railiineters 
white ■  ruby*  emerald  and  aquamarine  each 
£4*00;    41  milimetcrs  canary  i3.6Q,  41  r.ili- 
catera  whito  C2.80,  44  jailineters  oanary 
42*40;    34  rsilirr.eters  ruby,  whitn,  csierald 
and  aquamarine,  each  C2*00;    26  lailifaetcra 
canary  £1*28;  26  mllimetera  wiiit»  and  eraoiv 
aid,  each  $1*08;  21  mill  meters  canary  80/ 
21  wiliaetora  white,  ruby,  emerald  and 
aquamarine  each  7i^*      Total  paid  out  on 
thia  contract  ♦   42,633.87 

Cpntraot  *      1001    Eolon  H*  Borglusu  I?©* 

furnishing  a  plastic  sketch  on  a  ec?-le  of 

1  to  12  and  to  aovtel  on  a  scale  of  1  to  4, 

cast  and  plaster  and  deliver  an  equestrian 

atatue  entitled  "Tho  Axaerican  *  ionecr** 

Sato  of  contract  April  £4,  1913*    To  be 

completed  December  1,  1213*    Total  contract 

price  *  *.*  ••••  ,v  y* 


Contract  ,,kq*  101:    Herbert  Adi^s.    >'or  fur- 
nighing  a  plastic  sketch  on  a  scale  of 
I  to  12  and  to  model  on  &  scale  of  1  to  3, 
oaet  and  plaster  and  deliver  one  mo*  el  or  a 
ringed  figure*    :>ate  oi  contract  April 

1913*  To  bo  completed  ;ore..ber  1,1913.  $00.00 
Total  contract  price  •••••••••••  

£&&£M.%  ^0,10?:    August  Jaeeere.    for  fur- 

niehins  a  plastic  sketch  on  a  anale  of! 

to  12  and  to  xaoiel  on  a  scale  of  1  to  3, 

•aat  and  plaster  and  deliver  origin^ 

aodeio  of  spandrels  and  figure* 

•a.t  and  west  of  the  Court  of  Four  Leasono* 

fcatc  of  contract    arch  22.1913.    xo  be 

ooapleted  December  1,  1913.    *otal  conti*ot  liX00#00 

prioe  *  *..  •  
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Cftntr.fto,t...jiftt__103i,     Leyne  &  Bowler  Corporation, 

yor  sinkine  8"  diameter  test  holes  and  18" 

veils  on  imposition  Orounds*    Prloe  •  tent 

holes  v2«00  per  linear  foot*    Caged    ells  v2,00 

per  linear  foot*    The  Kxpooition  furnished  all 

lumber  and  rr.nto  rials  for  the  construe tlon  of 

the  nsoeesary  dorrick  for  drilling*    The  con* 

tractor  loaned  18"  Inside  well  casing t  26"  out* 

tide  casing,  patent  screens  and  ^ayne  A  iJo*- 

ler*e  multi stage       vertical  Turbine  fusipa 

with  do  tore  for  three  wells.    Date  of  contract 

Hay  9,  1013*    Total  price  paid  out  on  tnle 

eontr&ot  •»••#•••••••*•••»•  *»**.*««••«•••  $  5,966.00 

Contract  *;o*  104:    Cordon  Construction  Co* 
Vor  constructing  Lath  .House.    Date  of  con- 
tract j-ny  16,1913.     Contract  filed  for 
record  June  3,1913*    Tine  30  calendar 
days.    Completion  notice  filed  July  7, 
1913.    Work  done  -  1  lath  house  80'  wide 
by  250*  Ion,;,  average  he lent  181.  Total 

contract  prifjo  •••••••••••,••*••••«•»»*•*••***  1,995*00 

C qn t r ao t m £ g * ,  10 § t      HcLarcn  &  Petersen,  For 

constructing  the  Palace  of  I  anuf  aotures  • 

I>ate  of  contract  June  6,1913.  Contract 

filed  for  record  Juno  13,  1913.    Xiao  200 

calendar  days*    Couplet  ion  notice  filed 

Kay  14,  1914.    ~ork  dona:    Excavation  and 

grading,  concrete  and  asphalt,  carpentry 

and  aillvork,  glazing,  staff  and  plaster, 

roofing  and  sheet  «etal  and  painting* 

Total  contract  or  ice  ,inoludin&  settlement 

of  olaira  of  M500   197,941.11 

Contract  1«Oa_108i.     ^ittman,  iyjnan  Co*  for 
installation  of  plumbing,  sewer,  water  and 
C*8  piping  in  the  Palace  of  • anufaoturee • 
Sate  of  contract    ay  20,1913.  Contract  filed 
for  reoord  Juno  3,1913.     Xiiae  200  calendar 
days.    Completion  notice  filed  June  23,1^14. 
*ork  Danes    Plunblng,  domestic  water  supply 
Piping*  gas  fitting,  high  pressure  water 
system  and  open  cornice  sprinklers.  ;he 
Exposition  furnished,  through  a  concess- 
ionaire, all  the  rjluuibing  fixtures  #;iich 
were  to  be  used  by  tho  public*  Total 
oontraot  price   •  ••••••■*•  •  c  • 
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Contract  No.  107;  §    *c?hoe  Stevedoring  Co. 

for  stovcdorin&  and  hauling  lumbar  for  various 

imposition  building*,    ^ate  of  contraot  Jun<i 

3.13X3.    Price  $1.05  per  thousand  board  feet 

hauled*  Total  sun  paid  out  on  this  contraot  ••  £  $8,032.07 

Con t mot  ?<o»_10Bj.       Layne  &  £owlor  Corporation 

For  einicing  6"  diameter  test  holes  and  12* 

disaster  oased  well*    *  rieo  02*  50  per  linear 

ft*  of  test  hole  plue  ^2*50  per  linear  ft*  of 

well,  eased  and  eereencd  vita  patent  soreen. 

Puaplng  equipment  vl,01tt.    This  «ell  did  not 

prove  satisfactory*    The  total  sua  paid  out 

on  the  contraot  ^ae  •«••••»••••»•.•••••••.,»••  366. £5 

Contract  "o.  109 g    Pringle,  lunn  &  Co.  J'or 

the  construction  and  installation  of  bunkers 

and  gravel  and  orushed  stone.    Lite  of  con* 

tract  *  ay  26,1913*  Contract  filod  for 

record  June  3.1913*     Xisa©  30  calendar  daye. 

Completion  notice  filed  July  7,1913.  Total 

oontr&ot  price  *•  *••••*.••••••••  .......  2,341*00 

Cpntnc^  >o»  110,:.      Jlealy-Tibbitte  Construction 
Co*  tfor  pile  foundations  for  the  Palaces  of 
fcinos  and  /'tried  Industries*    Tate  of  contract 
June  6,  1913.    Contract  fil^d  for  record 
June  13,  1913*     Time  90  calendar  days*  Com- 
pletion notice  filod  Gotoaer  8,1913.  rrlce 
23*3/  per  linear  ft*  of  pile  belo *  cut-off* 
Under  the  terns  of  this  contr&ct  there  ^ae 
driven  97,000  ft.  under  the  i'alace  of  iinos 
for  $22,580.03  and  49,435  ft.  under  the 
Palace  of  Varied  Industries  for  539*33 
Total  oontract  prico  .......    ••••   34tii¥*w© 

Contract  ftp.  111:    Lange  &  iierfistrow.  For 
constructing  trie  Palace  of  Transportation* 
I>ate  of  contract  July  21,1913.  Contract 
filed  for  record  July  25,1913.    Tise  200 
oalendar  days.    Completion  notice  filed 
July  16,  1914.      ork  done  -  excavation 
and  eradinc,  concrete  and  asphalt,  carpen- 
try mod  aillwork,  £laain£>,  «taff  ***  ?t  " 
tor,  roofing  and  sheet  oetal  and  painting. 
1'otol  oontraot  price,  including  sct-icraent  7o2.63 
of  elaia  of  v4333.33   Z4l.fVrf.oo 


iUQUt    Suae  paid  out  on  £his  contract  vers  charged 
tTthS  wlou.  construction  iter.*  on  which 
lutaber  vas  stevedored. 
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Contraot  ;-o.  112:    J.  C*  Sutton  L  Co* 

>'or  thu  Installation  of  plumbing,  ee.?er, 

water  and  gat  piping  of  the  lalaee  of 

Transportation*  : ite  of  contraot  Juno  11 

1913.    Contraot  filed  for  reoord  June  13, 

1913*    Time  200  calendar  days.  Completion 

not loo  filed  July  22,  1914*    Work  done* 

Plumbing,  domestic  *atcr  sapply  piping,, 

g*e  fitting •  high  pressure  water  sy^te^  and 

open  oornlce  sprinklers.    The  Exposition 

furnished,  through  a  concessionaire  all  the 

plumbing  fixtures  w.;icn  were  to  be  used  by 

the  public*    Total  contract  price  •  I  18,707*05 

Contraot    o«  113:      Fiealy-Tlbbitts  Construe* 
tlon  Co*    i or  the  construction  and  instal- 
lation of  a  rooi:  breakwater,    late  cf  oor*» 
tract  June  6,  1913.    Contraot  filed  for 
reoord  July  9,1.*  13.    Time  60  calendar  days* 
Co^plition  notice  filed  July  11,  1313 
Price  $1.00  p.er  ton  for  14,980.8  tone 
delivered  and  deposited  at  tne  Ferry  -lip 
Breakwater.    Total  contract  price  •••  •  14,930*80 

Contraot  r  >o*ri  114:    United  States  Steel  -^od- 
uot8  Co*  ^or  fabricating  and  furnishing 
f.o.by  f>an  Franoi^oo,  structural  steel  and 
oast  iron  work  of  tne  .^position  \uditoriu3* 
I/ate  of  contract  June  26,1913.  Contract 
filed  for  record  July  1,1913.    Time  110 
days.  Conplotion  notice  filed     •  1913 

Total  contract  price  •   156,554.52 

Contract  ^p.._114&:    Blume  Contracting  Co. 

For  receiving,  unlos-din;;,  hauling,  storing 

and  erecting  structural  steel  arid  cast  iron 

work  of  the  Exposition  .-.uiitoriun.    ^ate  of 

contraot  July  21,  1913.    Contract  filed  for 

record  July  25,1913.    Tl^e  170  c^endar 

day*.    Completion  notice  filed  -arch  9,1914. 

Total  contract  price   40.97tf.5W 

Cpn t r ac t L  l{ n  . , ,1 1 5 :    e-  trehlo--,  ireese  ^ 
*etJroon.    ior  constructing  tne  .alH.ce  of 
Varied  Industries.    Date  of  contract  -une 
24,1913.    Contract  filed  for  record  July 
•  •  1913.    Tfcse  200  calendar  day*.  Comple- 
tion  notice  filed  Kay  19.  1914.      ork  done- 
excavating  and  grading,  concrete  and  aavajlt, 


ttent  of  claim  of    4250.00  .... 
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Contract  Jtc^^lOl      Frederick       Snook  Co. 

Vor  the  installation  of  plumbing,  e.spcr, 

water  and  cae  piping  of  the  x'&laoo  of 

Vario'l  Industries    I^nto  of  contract  June 

20*  1913*    Contract  filed  for  record  June 

25,  1913*    Time  200  calendar  lay?,  r'onple-> 

tlon  notice  filed  June  4, UK.     -ork  dona  • 

plumbing,  domestio  water  supply  piping,  gas 

flttlng#  high  pressure  water  system  and  open 

comlce  sprinklers.     The  iixpoeitloo  furni&hod 

through  a  concessionaire  all  the  plumbing 

fixtures  waloh  wore  to  be  used  by  the  public 

Total  oontraot  price  •  •   t  13,772*65 

£on  tract  lo.  117:      -  icha^l  lurphy.    For  the 
construction  and  erection  of  Presidio  torn 
Sever  Outfall*    Date  of  oontraot  June  13, 
1913*    Contract  fllad  for  record  June  lJ9 
1913*    Time  90  calendar  <laye.  Completion 
notloe  filed  September  23,  1J13.  Total 

oontraot  price  ••«••••  ••••••  •  •  5*760*00 

Cpntmot  :;o>  118:    Furio  tficcirilli*  >'or 
furnishing  a  plastic  skotcn  on  a  scale  of 
1  to  16  and  to  nodol  on  a  scale  of  1  to  3, 
cast  and  planter  and  deliver  a  statu^^ry 
group  representing  "r-unmar1**    Date  of  oon- 
traot J«'Qy  15,  1913*      Contraot  to  be  coci- 
plstcd  September  1,  1913*    Total  oontraot 
price  •  *   1,600*00 

Contract,  l.'o*  110:      Gutzon  Sorglum*  For 
a  nodel  of  colbssol  figure  to  typify 
"Anoiftnt  Civilization".  Cancelled* 

£&lto5LLiL^^^        Etrehlosr*  Froose  &  *et*r- 

sen*    j»or  construction  of  the  Palace  of 

*inee  and  Metallurgy*      Date  of  oontraot 

July  22,  1913*     Contract  filed  for  record 

July  25,  1913.    Tirce  200  calendar  days. 

Coaplr'tion  notice  filed    ay  19,  1914. 

?0rtc  done  •  Excavating  and  eradinc,  carpentry 

•ad  oillvrork,  glazing,  staff  and  planter, 

roofing  Rnd  sheet  metal  and  painting.  ,otal 

oontraot  price   207,692.7* 

£o»tract  ::o.  121 1    hobert  Calais  1,  Jr.  For 
the  installation  of  plui  bin,-,  un^r,  irater 
*°d  gas  piping  in  the  I'alnoe  of  ^ines  and 
Metallurgy.    Date  of  oontract  June  24,1913* 
Contraot  filed  for  record  July  1,  1913*  Time 
200  calendar  days.    Completion  notioo  filed 
June  2,  1914.     ?ork  done;  ^lunbin^.  aon«s- 
tie  water  supoly  piping,  cao  fitting,  high 
pro*eure  water  ay 'ten  and  open  cornice 
•prinklers.    The  Kxpoeition  furnished,  through 

•  477  • 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Division  of  Works 


•  oonooRoionairc,  all  the  plumbing  fixture* 
wnieh  were  to  be  uued  by  the  public,  Xotal 
contract  price  •  •  ##  ,  *  14,274.25 

Contract  ?o^  12? X    Healy-Tibbitte  ConBtruo- 
tioo  Co*    yor  pile  foundation!*  for  ;  ain 
Entrance  Tower  (¥o*er  of  Jewclo).    Date  of 
contract  October  9.  1913*    Contract  filed 
for  record  October  21.  1913,     Tine  60  days, 
cocpleticn  notice  filed  January  20,  1914  • 
Price  23.9/  per  linear  ft.    Under  thie 
contract  there  wae  driven  approximately 
22.200  linear  ft.  of  piloe  and  certain 
Jetting  of  pllos  was  done  which  amounted 

to  vl, 315.70,     Total  oontraet  price  6,599.45 

Contract  V'Om  123:    Kobert  ^'ainc.    Kor  lev- 
ins pointing  r.achinee  for  sculpture  depart* 
nent/    Date  of  contract    ay  1,  1913.  i'rioc 
$250.00  for  packing,  transporting  and  innur. 
in£  nachlneo  plus  ^30.  00  per  month  for  ren» 
tal  of  each  nacliinr  Bupolicd,    ::axiraua  nam* 
bor  on  the  work  at  any  one  time  wag  ten. 
Total  paid  out  on  the  contract  to  1  arch  8, 
1910  vao  ..........  •   5,054.25 

Contract  J  p.,  12fll     Euneet  "onetruetion  ~o. 
Vor  loaeln^  and  installing  a  serpentine 
rook  eurfoco  for  the  JrillCround  and  uaoe 
Tra.ok»    Date  of  oontraet  July  IB,  1913, 
Contract  filed  for  record  September  5,  1913. 
Tine  100  calendar  days.    Completion  notice 
filed  January  22.  1914.    Price  64^/  p<*r 

cubic  yard.    Total  contract  price  ........  17.431.06 

Contract  Vp.  1?5:    Pringle,  Dunn  L  Co. 
~raina£o  ^yotem  for  -rill  Cround  ani  nace 
track.    Sate?  of  contraot  July  25th, 1913. 
Contraot  filad  for  record  August  5,1913. 
Tine  90  calendar  days.    Completion  notice 
filed  October  8.  1913.     Total  contract 

price   4.648.6 

Co.  i'or  furnishing  48  -  36*  i  arsbolic 
Keflectora.    Date  of  contract  July  vO, 

int.  Contract  price  f.o.b.  Hochostor.  400.00 
^  •  ^  •  ...... ...... •...•••••••********** •••••*  ' 

SflalllaolJj»i  127:     f;auech  t  Lo^*  ^tic?jL 

^oTfoT  iTTrniTTTTng  25  -  30"  a«i  100  -18 

Parabolic  Hcflectoro.    Date  of 

July  30.  1913.     i rice- 25  -  30-  ^20*00 

eaohj    100  .  18*  Q  ^125.00  eao;>,  all  f«o.D« 

Koeheater,  I  .  Y.    Total  contract  price  ......  18.000.00 
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ggnfrrftct  Ko«  The  Denial  (;«3ay  Co* 

Ifor  constructing  a  Headway  and  excavating 
and  grading  in  connection  *ith  resetting 
^uarternaater*  t>  store*  *>oe*  1,  2t  5  and  4. 
rate  of  contract  July  22,  1913.  r0ntraot 
filed  for  record  July  25 ,  1913.      Yisse  30 
calendar  days*    Con^lstion  notice  filed 

Oeptenber  26,  1913*     Total  contract  price  ••••  $    4 ,050. CO 

Contract  ,:o*  lff^l    i*oneon  Bros*    ?or  con. 

arete  foundation  piers  ana  t labor  drain 

in  connection  with  resetting  s,uarter>aeter#s 

•toree  -oe.  1.2.3  and  4,    I^ate  of  contract 

July  22,  1913.      Contract  file-;  for  record 

July  25  •  1913*    Time  45  calendar  days* 

Completion  notice  fil;i  October  30.  1913* 

Total  oontraot  or Ice  ••••.••«•....•••••••••••  6.762*32 

Cqntrsot    o.  1301    2,  J.  k  T.  Hull  It  an.  ¥or 

rtiaoving  aid  resetting  quartermaster' » 

•toree  .»03.  1.2.3  and  4;    Uate  of  contract 

July  22.  1913.    Contract  filed  for  record 

July  25,1913.    Tirao  100  calendar  days* 

tioapletion  notice  filed  December  17.1913* 

Total  contract  price  s   11,540*00 

Cpnt rap t  go*,  131J.      Ralph  5taokpole.  ?urn- 
lchlng  a  plistio*"s*^tch  on  a  scale  of  1 
to  12  and  to  nodel  on  a  seals  of  1  to  3, 
eaet  and  piaster  and  deliver  I  r«odel  of 
seol.oircul&r  Tynpanu-a  of  doorway,  Palace 
Of  Varied  Industries*    ^ate  of  contract 
July  31,1913.    To  be  ooraplsted  Cop  too- 

•*r  6,1913.     Total  .contract  price  o^vi.uw 

£^Jr*9JL£?^l*^    General  electric  Co* 
for  rontal  of  43  -  36"  hand  control  search 
light  projectors  witnou't  wirrors  but  *ith 
plain  doors,  rheostats  and  a  total  of  five 
•eta  of  tools.   'Contract  provide-!  for  pur. 
ohass  at  033,626  with  rentals  to  a?;>ly 

thereon.    Total  amount  paid  on  the  con-  ^  750.00 

traot  or  rental  price  •••••  

gpn tract  Mq,  135}    General    lee  trie  Co. 
*or  rental  of  23  -  30"  hand  Control  ^caron. 
li^ht  projectors  without  mirrors  out  v*ui 
Plain  doora  and  rheostats,  and  a  total  oi 
three  tool  equipments  and  100  -  18    <  and 
control  searchlight  projectors 
Errors  but  with  rheostat  *  and  •Pe<»a*  a„ 
ooor  equipment  and  extra  doors  and  100  •  M 
•eorchlight  projectors  with    angin  mirrors 
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rhooitatP.  50  plain  doom.  50  ten  degree 

doors  and  a  total  of  ten  tool  equipments* 

100»13"  Jiand  Control  eoarcnllght  urojec- 

tori  with  ^angin  mirrors,  rheoetatee,  80 

plain  doors,  10  ten  degree  diverging  doors 

and  a  total  of  ten  tool  equipments.  The 

eontraot  provided  for  purchase  at  ; 96 ,675. 

with  rentals  to  apply  thereon.  Total 

saount  paid'  on  the  contract  or  rental 

prioe  plue  ?284*72  for  certain  unloading 

sod  assembling  ohargee*    £  79.684.72 

Cpntract_,*'o*  134j,      United  states  Etecl 

iToduets  Co»    >or  fabricating  and  furnish* 

in£  f.o«b.  Tart  Francisco,  structural  steel 

and  iron  work  for  the  Palace  of  Fine  Arts. 

Date  of  contract  «  epte-.bcr  15,1913* 

Contract  filed  for  record  September  18. 

1913.    tine  120  calendar  dayo.  Completion 

ootioe  filod    •••••     Total  contract  price  ••  81.351.43 


Contract  ?!o*  135;..     J*G* Williams  Construc- 
tion Co.  for  receiving  f.o.b.  building  site 
Exposition  Croundn,  unloading,  storing  and 
•rectiri£  steel  frano  for  ralaoa  of  i-ine 
Arts.    I>ate  of  contract  r.optenber  15,1913. 
Contraot  filed  for  record  September  18. 
1913.    Time  190  oalondar  days*.  Completion 
notice  filed  '  ay  13,  1914.    Total  contr.ict 
prioe     18,676.00 

Contract  r:p.  136:      Calmer,  !;c  ryde  &  <<,uayle. 

5'or  furnishing  rook  for  roadways*    -ate  of 

oontract  September  3,1313.    Contract  filed 

for  reoord  £opte:<bor  17,1913.    Time  16 

calendar  days.  Completion  notice  filed 

*aroh  80,1915.    ^rice  70,000  yards  on  ficove 

97i<  nor  cubic  yari.    40,000  cubic  yards 

?l.l7i  per  cubic  yard.    For  any  quantity 

between  70,000  and  4  ,000  cubic  yards. 97a< 

plus  1/15^  for  each  100  cubic  yards. 

the  quantity  in  less  than  70,000  cubic  yards. 

Owinc  to  the  appearance  of  certain  hard  Ptone 

in  the  quarry,  thin  contraot  wf*  B?Jr 

fied.    in  the  pra-sxposition  P^iod  101,100 

cubic  yards  wore  charged  to  roads  at  a  towai 

cost  of  U07.194.03;    31218  cubic  yards  to 

building*  and  courts      U.08  or  at  a  cost 

Of  <;33,715*44;     3242  cubic  yards  to  Athletic 

field  I  60*  or  a  total  of  ^945.20;     to  pre. 

Sxpeeitlon  maintenance  15.000  cubic  yard  •  ~  cents 

or  a  total  of  £14.6255     and  5,000  "«£Y£tI  1  o t 

Position  period  maintenance  at  WjjOJ  «h  doable 

*4875.    Total  paid  out  on  the  contract  °h-rfe^^J57  473#67 

to  pre- Exposition  perioa  *...•♦  • 
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Con tr*Ot_Ko._  1371    Charles  i..  liar  ley.  y0r 

furoisaing  a  plastic  sketch  on  a  scale  of 

1  to  12  and  to  r.odcl  on  a  scale  of  1  to  4. 

east  and  plaster  and  deliver  one  ztodel  of 

group  for  niches  In  west  wall.    Date  of 

contract  July  15,  1913*    To  be*  completed 

October  19  1913.    Total  contr&ot  price  ....       $  600.00 

Contrast  Ko.  138:    Frank  3,  Klwell.  i*0r 

furnishing  a  plastic  sketch  on  a  seal©  of 

1  to  12  and  to  model  on  a  scale  of  1  to 

4,  oast  and  plaster  and  deliver  one  nodel 

of  •Acrotria*  and  one  ringed  figure  with 

attributes.    late  of  contract  July  2,1313. 

To  be  completed  I.'ov enber  1,  1913.  Total 

oontraot  price  ••   750.00 

rpntrnot.  So.  139:    Dyer  1  ros.  Colden  leet 
Iron  *orxs.    For  fabricating,  fur:iisMng 
and  erecting  structural  stool  and  cast  iron 
*0rtc  on  the  w'ain    n  trance  Io*er,  •    -  ate  of 
contraot  December  6,1913.    Contraot  filed 
for  record  December  10,  1913.    riae  200 
calendar  days.  Completion  notice  filed 

July  25,1914.     Total  oontr&ot  price   137,418.00 

Cpntraot  -  0.  140:      Sot  U3©d. 

Contraqt  :  0.  141:      ?lynn  &  Tracy.  Tor 
extra  roadway  in  the  Vlllmore  street 
entrance.    Date  of  contract  August  9, 
1913.    Contraot  filed  for  record  August 
13,1913.    Time  30  calendar  days.  Comple- 
tion notioo  filed  ianuary  20,  1914.  Total 
oontr&ot  price  •  ••••  4,690.53 

Contraot Qj  143:      Dyer  liroe.  Colden  ^est 
Iron  SoritS.    for  faoric sting  and  furnish, 
lng  structural  steel  and  iron  work  for 
the  i'alace  of  horticulture.    Date  of  oon- 
traot  September  30,  1913.    Contraot  filed 
for  record  October  14,1913.    Ii*e  110 
calendar  days.    Completion  notice  filed 

^aroji  19,1914.    Total  contract  orice   w.sw.ow 

Contract  Ho.  ,142:     John  :  onk.    Tor  construct- 

InF^reIFusc8"Tos.  3  and  4.    Date  of  eon. 

traot  August  25.1913.    Contract  filed  for 

record  Augunt  29.1913.     «*f  J°  •■?1f"Jftfa 

days.    Completion  notice  filed  Gctooer  30, 

1913.    Total  oontraot  price   o.w*  «• 

Contract  Ko.  144i    Allen  C.  i«e*isan.  Vor 
furhls~hing~a  plastic  sketch  on  a  scale  of 
1  to  12  and  to  model  on  a  scale  or  i  to  4, 
cast  and  plaster  and  deliver  1  xaosel  of 
figure  for  central  niohes  over  nortn  on. ran. 


£  Tower&f Jewels 
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ess.    I>att  of  contract  July  15,  1913. 

Tp  be  completed  September  1,1913,  Total  \ 
contract  price  _       %  40Q#00 

Contract  Hp,  145?    Allen  G.  Seaman.  y0r 
fumlehing  a  plastlo  eketch  on  a  scale  of 
1  to  12  and  to  model  on  a  scale of  1  tc  4. 
cast  and  platter  and  deliver  one  tiodel  of 
figure  for  tide  niches  over  north  entrance*: 
date  of  contract  July  15,  1913.    To  be 
completed  September  1,  1913.    Total  con- 
tract price  ........  400.00 

Contract  ?:o.  146:     ct»r  Electric  Co,  lor 
furnishing  voiles  signal  Systesu    Date  of 
contract  October  9,  1913.    Rental  prioe 
£375.00  per  month  covering  rental  of  one 
central  of  floe  equipment  with  a  capaoity 
for  four  elgnal  box  an'!  four  telephone 
box  circuit e  and  V»o  extra  telephone  box 
circuits.    Aleo  90  rolice  : o*ee.  ::xtra 
Police  Alarm  Boxes  at  05,00  per  montn. 
Total  estimated  amount  of  rentals  £6,000. 
Ko  charges  in  the  pre«,;xposit ion 
period, . . 

Contract         147:      Star  Electric  Co.  "or  furn- 

Tehing  Fire  Al&rsi  L>yr>%vm»    Date  of  contract 

Cotober  9,1913.  l?rice  £438  per  month  for  one 

automatic  central  office  equipment  with  a 

oapaolty  for  ei£ht  box  and  four  engine  house 

circuits.    Also  100  fire  alarm  box  and  six 

engine  house  alara  equipments,    ^xtraa  per 

conth  ao  follows:    >ire  Marn  .boxes  -5,00 

Auxillariains  i'iro   >oxee  45/,  Auxiliarisina 

Boxes  with  answer  lox  30/,  auxi  11  arising  boxes 

without  answer  box  15/,  cuxiliarisine  for 

master  box  with  three  drops  or  less  CO/,  with 

e^ch  extra  drop  above  9/  additional.  Total 

value  of  contract  about    10,000.00.  Autount 

paid  out  pro.::xpooition  period   3,544.00 

£g£tra_Qt  ?  o.  148:      Cherry  idmondson  Frye. 

Hr  furniehin^-  a  plastio  ekctch  on  a  ccnle 

Of  1  to  IP  and  to  model  on  a  scale  of  1  to  3, 

oant  and  plaster  and  deliver  1  mo-iel  of 

figure  crooning  minor  dorooB  Ketitival  Mall. 

2»te  of  contract  August  4,1913.    To  be  coi^. 

Pleted  October  1,  1913.     Total  contract  price  500.00 

£ontr&ct  So.  1491    Sherry  r.draondeon  Irye.  Tor 
furnishing  aHaetic  eketch  on  a  scale  of  1  to 
12  and  to  model  on  a  scale  of  1  to  3.  c*et  and 
Plaster  and  deliver,  two  raodale  of  *if>uras  on 
^lons  festival  Hall,    -*te  of  contract  August 

4.1913,    To  be  computed  ^camber  1.1913.   1,000.00 

JOtal  contract  prioe  •  • 
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Contract  Hgj  l$Ot    r>herry  iidnondson  Frye*  Vor 

rum  in  hi  ng  ft  plant  lo  sketch  on  a  so&le  of  1  to 

12  and  to  codel  on  a  scale  of  1  to  3,  cast  and 

plaster  and  deliver,  one  nodel  of  group  In 

front  of  pylons  of  festival  Hall*    Date  of 

contract  Au£U«t  5,  1913*    To  bo  completed 

January  1*  1914*    Total  contract  pSice ....... .  £  000*00 

Contract  'o.  151:      Jamas  «•  .Frascer*  For 

furnishing  a  plastio  ©ketch  and  to  jaiodcl  on  a 

•oale  of  about  1  to  3,  cast  and  plattur  and 

deliver  a  model  of  an  equestrian  etatuc  entitled 

■The  £nd  of  the  Trail"*    l  ate  of  contract  *  ay 

2£th,  1913*    To  be  completed  December  1,  1913* 

Total  contract  price  *  2.000*00 

Cpntraot  ^'of  152*      Kobert  Aitkcn.    For  furnish- 
ing a  plastic  sketch  on  a  scale  of  1  to  12  and 
to  nodol  on  a  scale  of  1  to  4*  cast  end  plaster 
and  deliver*  laodel  for  Fountain  in  center  of 
Court  of  the  i:astP*      Date  of  contract  August 
22,  1913*    To  be  completed  i arah  lt  1914. 
Total  contraot  price  •••••   6,0v0.00 

£ontraot  "o»  I'&l  Cherry  r.draondson  >rye.  S'or 
furniehing  "a  plaetic  sketch  on  a  scale  of  1  to 
12  and  to  csolel  on  a  scale  of  1  to  4*  cast  and 
plaster  and  deliver  one  motif  over  entrance  to 
Festival  Kail,  rate  of  contract  August  22,  t 
1913*  To  be  coaplsted  April  1,  1914.  Total 
contract  price  ••••  *••••••••••••••••••• 


500.00 


£ontract  :-o*  154:    Ulrich    llerhnuoen.    /or  fur- 
nishing a  plafttio  sketch  on  a  scale  of  1  to 
12  and  to  ffiod^l  on  a  scale  of  1  to  3,  oast  ana 
plaster  and  deliver  1  model  of  gifiuree  on  cor- 
n«rs  of  flower  bor.oe.    :?ato  of  contract  August 
20,1913.    To  bo  completed  January  1,  1914.^  40O.OO 
Total  contraot  price   ••••  

Cpntract         15U     Ulrich  -Uer^*?"\fTto 

TurSiahlrii  1  plastic  sketch  on  a  scale  of  1  to 

12  and  to  Viol  on  a  scale  of  1  to  3.  ^st  and 

plaster  and  deliver  one  model  of  *£™a 

circular  piece  of  Ground  level,    ^ate  of  WJv 

tract  Aueu^t  20,  1913.    lo  bo  completed  .anu.ry  ^ 

1,1914.    Total  contract  price  

contract  Kq.  Xtel    Undgren  Co.  Jj*^*™*1"* 

tET^KxposUron^uditoriu^.  ^^d°L^"ecord 

November  29,1313.    Con  tract  filed  for 

December  6.1913.    To  be  wiploted  0 

^eceaber  8  1914.    Completion  notice  filed   


4  Court  of  Abundance* 
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January  G,  1915*      ov)t  done!    Concrete  and 
ceucnt  work,  brick  work,  stone  work,  terra- 
cotta work,  carpentry  and  dillwvrk,  metal 
studs,  furring  and  lathing,  plastering,  Barbie 
and  cement  tile  work,  ornamental  and  taiucollan- 
sous  iron,  roofing  and  sheet  aetal  work,  point- 
ing and  elevators*    The  City  of  fcan  jbrancieco 
subscribed  to  the  total  ooet  tho  sua  of  £210,024. 
in  order  that  the  building  could  have  a  granite 
sxterlor  for  that  part  facing  the  Civic  Center* 
Total  contract  price  including  &rznl to •   £726,959.56 

Contract  gojj  157;    F*  F<ol*ndi.    Por  cone  tract- 

ing  the  Court  of  Honor),    ^ate  of  contract 

January  3,1914*    Contract  filed  for  record 

Kerch  10,  1914*    Time  120  calendar  days,  Co:~» 

plstion  notloe  filed  September  1,  1914*  vork 

done;  -xcavntion  and  grading,  carpentry  and 

nlllwork,  ataff  and  plaster  work,  roofing  and 

sheet  eotal,  painting,  water  piping  -which 

included  certain  lo*  pressure  and  high  preee- 

ure  and  open  cornice  *prinklora,  electric 

wiring*    The  Exposition  furnished  tho  aajor 

portion  of  the  lusber.    Total  contract  price 

inoludins  settlement  of  claim  of  $5536*81*. 303,176.57 

Contract  "o.  158;    Dyer  Brc*.  Col  Jen  ^oet 
Iron  -orice.    >or  erecting  structural  steel 
for  the  lalace  of  horticulture*     2ate  of  con- 
tract October  10,  1913.    Contract  filed  for 
record  Cotober  14,1913.    Tine  160  calendar 
days.    Conplotion  notice  filed  April  9  1*14. 
Total  contract  price    1^.845.00 

Contract  Vo.  159$.     John  vonk.  For  constructing 

the^alaoT~o7~^orticuUure.    2ste  of  contract 

October  22.  1913.    Contract  filed  for  record 

October  27,  1913.    Time  200  calendar 

Completion  notice  filed  July  25,1913.  °™ 

done,  excavating,  and  grading,  concrete, 

end  filllwork  Including  glasing.  f  **f  *^/X^£f 

*ork,  roofing  and  sheet  ncUl  and  ft****1?''** 

Exposition  furnished  the  aajor  portion  or  209.098.60 

lumber*      Total  contact  price  ••••••  • 

£ontrae|  No.  16CJ      irederick  >V  ^nook  Co. 
ToTT?^  inTTalltion  of  the  P^nfraft 
^position  Auditorium,    i at;  of  «Jn*r^*ord 
November  4,1913.    Contract  "**d/««  ™  before 
November  8  1913.    To  be  Completed  on  or 
Btpteabnr  30,  1914,  or  as  determined  oy  ?ro0 
of  the  general  contract.    cHin«i  cntirS 
filed  January  18.1910.     -ork  done;  •"J1" 
rough  and  finished  plumbing,  nose  reels  aad 
hM,  Cas  piping,  vacuum 

Cental  work.    Total  contract  price   • 

!  C  our  t  of  the  i  i  niverse  • 
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Contract ' »o.  loll      Atlas  henting  &  Ventilating 
CoT/or  the  installation  of  the  heating  and 
ventilating  system  in  tho  imposition  Auditorium. 
Bate  of  contract  .November  11,  1913.  Contract 
filed  for  record  November  17,  1913.    To  to 
completed  on  or  before  Septet  or  30,1914,  or 
at  determined  by  the  progress*  of  the  general 
contract.    Completion  notice  filed  January  18, 
1910.    *ork  done:    direct  radiation,  steam  pipe a, 
vaouua  pumps,  motors  and  equipment  for  both 
Direct  and  Indirect  Eye terns.    liheot  r.etal  work 
for  Heating  and  Ventilating  ryetenis  *ith 
registers,  fane,  air  heaters  and  other  acces- 
sories, etc.     Total  contract  price  ••••••••••    i  57,105.60 

gontroot  I  q.162;    Iiewbery.Bendheira  Klcetrie 

Co.    for  tne  installation  of  t  ■*  lectric 

firing  of  the  Exposition  -Auditorium,  -ate 

Of  oontraot  --ovc •  ler  14,1913.  Contract 

filed  for  record  December  5,1913,    To  be 

completed  on  or  before  Uovoaber  IS,  1914,  or 

as  determined  by  the  progress  of  the  General 

contract*    Completion  notice  filed  January 

18,  1915.     «ork  done:     Coniuite  conplete 

wiring,  cabinet  switchboards,  etc.  Total 

contract  price  •••••••••••»»•••..«.•••  •  17,371.11 

Contr{xotu  !'q»„163:    iahonri  i  .  Youn**:  ror 
furnishing  "a  plaotio  sketch  on  a  scale  of  1 
to  12  and  to  model  on  a  scale  of  1  to  4,  cant 
and  plaster  and  deliver  statuary  aoiola  of 
Central  fountain  in  the  Court  of  ^alras.  This 
oontraot  was  canceled* 

Contract  :.o»  1641,      i:alph  ntaokpolo.    For  furn- 
ishing a  plastic  'sketch  on  a  scale  of  1  to  6 
end  to  model  full  size,  cast  and  plaster  and 
deliver,  one  full  size  model  of  figure  for 
niohes  of  doorway  of  ralace  of  Varied  Indus- 
tries.   Sate  of  oontraot  rsptember  10,  1913. 
To  be  oompleted  :»eoenber  15,1913.    Total  con- 
tract  price    460#00 

gpntraot_  oj  JL65;    A  r  tirling  Colder.  For 

furnisairig  a  piaetio  okstch  on  a  scale  or 

12  and  to  model  on  a  scale  of  1  to  3.  cast  *™ 

Piaster  and  deliver  one  model  of  fi^re  represent. 

ing  the  stare  for  the  Court  of  W  ^J*6™*" 

^ate  of  contract  ^o?ter>b*r  4,  131-.    *J  600.00 

Pleted  December  1,  1913.  Total  contract  price..  500.00 

£aatraot  iio.  166:    ;-:dith      Burroughs,  For 

^^inQr^tic  sketch  on  a  sea le  of  H 

12  and  to  model  on  a  scale  of  1  to  4,  «*e5c*™ 

Plaster  and  deliver  one  modal  of  ^ntral  *cun- 

tain  i„  court  of  Flowers.    ****  f  con tr ant  ^ 

August  22,  1913.     To  be  completed  July  3#000.00 

*otal  contract  price    *,V 
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Contract  wq»  1671  ktrehlov,  Freeee  A  Petersen, 
TJrconeti-uotino  tne  Court  of  Four  Seasons, 
late  of  oontraot  October  2?., 1913.  Contraot 
filed  for  record  KoverVoer  5.1913.    Viae  120 
calendar  day©.    Completion  notice  filed  June 
18.  1914.      or*  done:  excavation  and  grading, 
concrete  work,  Carpentry  and  mill*ork,  staff 
and  plaster  work,  roofing  and  sheet  metal,  paint- 
ing, water  piping  for  high  ani  los  pressure 
including  open  cornice  sprinklers  and  electrio 
wiring.    The  Exposition  furnished  the  cajor 
portion  of  the  lumber*    Total  contraot  price  •    16G,  297.00 

Contract  fro.  168:    Chester    each.    For  furn- 
ishing a  plastic  sketch  on  a  scale  of  X  to 
16  and  to  model  on  a  scale  of  1  to  3,  cast 
and  plaster  and  deliver  a  model  of  the  group 
on  top  of  Cascade  of  the  Court  of  Abundance. 
Late  of  contract  September  24,1913.     lo  be 
completed  July  1,  1914.  Total  contract  price  1,000.00 

fpn^raot  l*o.  163:      Chester  -each.    >'or  furn- 
ishing a  plaotio  sketch  on  a  scale  of  1  to 
16  and  to  model  on  a  scale  of  1  to  3,  cast 
and  plaster  and  deliver  a  model  of  group  at 
base  of  altar,  Court  of  Abundance,    -ate  of 
eontraot  Eeptenber  24,1913.    To  bo  completed 
Say  1,  1914.    Total  contraot  price    1,200.00 

Contraot  gftj  170:    Chester    each*  For  furn- 
ishing a  plastic  sketch  on  a  scale  of  I  to 
16  and  to  model  on  a  scale  of  I  to  3.  cast 
and  plaster  and  deliver  a  model  of  group  at 
base  of  altar.  Court  of  Abundance,    Lste  of 
contract  September  24,1913.    Vo  be  own- 

pit  ted  .'arch  1,1914.  Total  contract  price  •••  ou-.^v 

Contract  :>o.  171>:    Jurio  Picoirilli.    *©r  furn- 
ieair^  a  plastic  sketch  on  a  scale  of  1  to 
16  and  to  model  on  a  scale  of  1  to  3  case  and 
plaster  and  deliver  a  model  of  a  grrup  represent- 
ing •-inter*.    L'ate  of  contract  September  z?»  . 
1913.    To  be  completed  :>ovcaoer    ovem&er  1.-91*.      ^  600#00 
Total  contract  price  ••••••••••••  ••••••  • 

^lraftt^o.^72:    JTurio  ?ZJuT 
isaing  a  plaatic  sketch  on  a  jc^le  of  1  to  io 
end  to  model  on  a  scale  of  1  to  3,  cist  ana 
Planer  and  deliver  a  model  of  a 
snting  •Autumn".    Late  of  contract  teptember 

25,1913.    To  be  completed  January    1.600.00 

Total  eontraot  price   

ir^  a  plastic  sketch  on  a  scale  oi  a 
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to  codcl  full  size,  cast  and  plaster  and  deliver 

t  fries©  for  altar,  a  olace  of  Kino  Art®.  J&to 

of  contraot  r eptemcor  £^,1913.    To  bo  completed 

Key  1.  1914*     Total  contract  price  •••••••  $  750*00 

Contract  ?'o»  jl74i    American  Rubber  Co.    For  furn- 
ishing 10,000  linear  feet  of  cotton  rubber  lined 
fir*  hose.    3ate  of  contract  October  15,  1915* 
Contract  filed  for  reeord  October  21,  1913*  line 
855  calendar  days.  Total  contract  price    7,550*00 

rpntraot  ?'o.  175:     F*J.&artin.    For  furnishing 
and  installing  tne  Aero  Automatic  >'ire  Alara 
Lysten*    Date  of  contract  lioyeaber  17,  1913* 
This  »ae  essentially  a  rental  contract  as  tne 
contractor  owned  all  of  tne  tubing  and  appara- 
tus lnatallei*    Price  per  100  sq*ft.  protected 
M  follows:      imposition  buildings  above  tne 
ground  floor e  60/.    .vxpoeltlon  buildings  below 
the  ground  floors  44/*    Exhibit  booths,  Con- 
eesslons  buildings,  foreign  and  othor  liovern- 
cent  buildings  aoove  tne  ground  floors  »1«£7£« 
exhibit  bootns.  Concessions  buildings,  foreign 
and  othor  Covernricnt  buildings  belov?  the  ground 
floors  93 lf£\  provided    the  f^ount  of  tubing 
necessary  for  a  given  installation  in  the  inhibit 
£ooths%  Conoeceions  luildings  and  other  Covemnent 
buildings  was  to  eacae  per  100  orj.ft.  of  area  pro- 
tected as  it  was  in  the  Lxpoeition  liuildlnge,  other- 
wise a  proportionately  greater  price  per  100  sq.ft. 
to  cover  extra  corts*      Certain  -worJc  «as  done  under 
thin  contraot  for  participants  through  the  i.xpoe* 
tion.    The  total  contract  price  was  ;36,841*0a  of 
which  C6, 244*92  wan  charged  to  particp&nta  work, 
and  a  collection  Kade  therefor  through  the  util- 
ities recount  and  f- 1,740*00  to  the  California 
Building*    Total  price  charged  to  pre-  xpoition 
construction    30*596.17 

Contract  j?of  176 X  Buud  J'anufaoturing  Co*  ?or 
furnishing  automatic  gas  water  heaters  in  *- 
Position  buildings.  Uate  of  contract  October 
29,  1913.  This  was  intended  to  bo  a  loan  but 
no  heaters  were  obtained  under  tnis  contract 
beoause  the  easio  was  repudiated* 

ttntract  I  o.  177;      Kalph  '  tackpolc.    ior  fum- 
i*hlng~a  plaTfilTeketch  on  a  scale  of  1  to  6 
and  to  model  full                    *nd  Pla»Jer  a^ 
Oliver  a  seated  figure  on  Keystone  of  <£J» 
Palace  of  Varied  Industries.    Date  of  contract 
October  13,  1913.    To  be  completed  ;  *ron  ft, 
**14.    Total  contraot  price   
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Contract  ^p*  X'Wl    Ealph  rtackpole.     *or  furn- 
ishing *  plaatlo  sketch  on  a  so  k  of  1  to  12 
and  to  model  full  also,  cast  and  plaster  and 
deliver  a  aeoondary  gioup  for  doorway  of  Palace 
of  Varied  Industries*    Date  of  contract  October 
13,  1913.    To  be  completed  June  lt  1914.  Total 
contract  price*  •••  ••••••••••••••  ,..$  600*00 

Contmot_?o*  179:  J*  'j%  Hannah.    Vor  con- 
structing trie  Palace  of  fine  Art«s •    -ate  of 
eontraot  :.over.ber  18*  1:j13*    Contract  filed 
for  record  Deoenber  2,  1913*    Time  200  calen- 
dar days*    Completion  notice  filed  Pecesbcr 
23,1914*     -or*  donet  excavating  and  grading, 
concrete  work,  carpentry  and  r.illwork,  staff 
and  plaster  work,  roofing  and  sheet  caetal  and 
painting.    The  /.xpocition  furnished  tne  najor 
portion  of  the  lumber*  Total  contract  price  343,0.0*00 

Contract  -O*  1BQ:     John  G.  button  Co*  For 
the  installation  of  plusabing,  sewer,  water  and 
gas  pipes  of  the  Palace  of  *ine  Arts*    I  ate  of 
contract  'iovcaber  4,1913*      Contract  filed 
for  record  i«ov  caber  6,  ltfl3*    Tine  200  calen- 
dar days*    Completion  notice  filed  October 
22,  1914*     -vorJc  done:  roU£h  and  finished 
plunbing,  low  pressure  water  eyotea  with  hoee 
reel  and  gas  fitting*    Total  contract  price  3,603*00 

Contract  ;>o.  1S1:    Kugene  Louis  Boutier.  For 

furnishing  a  plant in  sketch  on  a  scale  of 

1  to  17  and  to  siodel  on  a  scale  of  1  to  4,  cast 

and  plaster  and  deliver  one  pair  or  figures 

at  base  of  spires,  Palace  of  horticulture • 

I/ate  of  oontraot  Cctob  -r  20,  1913.    To  i>e 

completed  l£arch  1,  1914.    Total  contract  prios  ..  eoo.oo 

Contract  :;o,  .182;    Kealy-Tibbitte  Construction 
Co*  *or  constructing  and  installing  si.eet 
piling  bulkhead,    .-ate  of  contract  October 
21,  1913*    Contract  filed  for  record  rctobcr 
30,  1913.    Tiae  30  calendar  days.  Completion 
notice  filed  Decesbcr  12,  1913.    Total  con- 
tract price  *  ••  **•••••■•••••• 


4,960*55 


Con  tract  Jj>«  iejS:    v.ittisan-^ytaan  Co.    > or  the 
installation  of  plumbing,  se*er,  water  and  £as 
Pipes  for  the  Palace  of  horticulture.  01 
contract  Kovoaber  4,1*13.    Contract  filed 
for  record  I.'iveabcr  8,1913.    Tine  180  calen- 
dar days*    Completion  notiec  filed  July 

1914.  work  done:  rough  flnlehtV^«  ^ 
low  preesure  water  pipes,  sewers  and  drains  and 
g*a  piping*    Total  contraot  price  *  
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figntraoV.i'Ot,  ^841    The  Turner  Co.    lor  the 

Installation  of  the  hot  water  haating  eye* 

too  of  the  Palace  of  Horticulture*    Date  of 

contract  Sovo-vber  XI.  1913*    Contract  filed  for 

record  November  17*1913*    Tine  180  calendar 

days*    Completion  notice  filed  :«ov«ober  23. 

1914*    Total  contract  price  ••••*•••*•   %  5,775*00 

Contraot  ggj  185:    Not  used* 

Contract,  So.  1801     F*G**<<.Kotht  for  furnishing 

a  plastic  ekotch  on  a  scale  of  1  to  15  and  to 

aodel  on  a  eoale  of  1  to  4,  cast  and  piaster 

and  deliver  1  pr*  of  Spandrels  for  tno  Western 

and  Eastern  arches*  Court  of  the  Universe. 

lata  of  contraot  Boverabar  IX.  1913.    To  be 

completed  January  X5*  X9X4*    total  contraot 

price  ••••«•»•••••••••.*••••••••••••••..•   6X0*00 

gpntraot  Nq.^187:      Buffalo  £>team  fcolXer  Co* 

For  furnishing  ~i*o  special  elx-ton  tandem  ©team 

roXXers*  Uato  of  contraot    ovo  ber  23,1213* 

This  was  a  rental  contraot  cased  on  040*00  per 

month  per  roller  plus  freight  Gorges*  Total 

amount  charged  to  the  pre».:xpoeition  period* ••  1.529*18 

Contract  KQ.  \&?%    American-La  France  Fire 

Engine  Co.    For  leasing  fire  apparatus  and 

equipment*    Date  of  contract  ^cvemb^r  21,19X3* 

Monthly  rental  price  for  each  piece  of  -otor 

drlron  apparatus  as  folXo^s:  3  bo tor  hose 

wagons  and  one  c:otor  squad  -agon  at  •/ 65*00; 

3  motor  pumping  engines  at  690*00;     1  taotor 

aerial  truck  at  tl50*00;;  1  -otor  ch^nicaX 

engine  and  1  r.otor  eerviee  hook  and  ladder 

truok  at  $70*00*    Of  tho  totaX  contraot  price 

of  £X6,400,  there  was  charged  to  the  pre* 

^position  period   11.445.00 

Contract  go*  199;      estem  r.anitary  Co.  For 
furniehin^STTnstalling  lavatories  and  furn- 
ishing plumbing  equipment .     this  *ae  a  con- 
cession contract  and  carried  no  fir*t  cost 
consideration* 

£a2tooJLJia._li0;      Daniel  Chester  ?fcnch.  For 
furnishing  a  piaotic  eke ten  on  a  scale  or  i  to 
12  and  to  model  on  a  scale  of  1  to  4.  cast  4nd 
Plaster  and  deliver  a  group  entitled 
or  -oenius  of  Creation",    ^te  •* 

*ore*ber  15.1913.  To  be  completed  &y  l5.iVA4  ^  500.00 
Total  contract  price  •   •••  ' 
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flpn  t tap %l  ;  Pj>, 1? 1 1    Cringle,  Dunn  k  Co.  For 

the  construction  and  installation  of  the  atorra 

water  box  drain  at  the  westerly  end  of  the 

Kaoo  Track  and  Drill  Ground.    ;,&te  of  eontraot 

Dsceobor  69  1913*      Contract  filod  for  record 

December  11 §  1913*    Tine  60  calendar  days. 

Completion  notice  filed  -ecuruary  6,  1914. 

Total  contract  price   $  2,975.00 

Contract    o,  192:  Cora- ary-i'oteraon  ^o.,Ino. 

/or  cone  true  tint;  the    ain  Kntranoo  Tower  or 

•The  Tower  of  Jewel**  •    liato  of  contract 

yebruary  5,1914.    Contract  filed  for  reoord 

February  11 ,  1914.     Time  200  oalendar  days. 

Completion  notice  filed  Docemhor  1,  1914. 

Work  done:    r.xcavatin^  and  nradirv,  concrete 

work,  carpentry  and  rcill*ork,  staff  and 

plaster  -work,  roofing  and  sheet  raetal,  paint* 

ing,  eewaro  and  water  piping  including  high 

pressure  and  certain  open  cornice  sprinkler 

work,  electric  firing  and  elevators,  the 

Exposition  furnished  the  major  portion  of 

the  lumber,     Votal  contract  ;;rice   2K.209.13 

Contract  ;  p.  193:    ;  ahonri  M.  Youn^.  for 

furniBnin^  \  plastio  sketch  on  a  scale  of  1 

to  12  arid  to  model,  caBt  and  plaster  and 

deliver  a  panel  for  doorway  on  the  south 

wall.    Iiato  of  contract  December  !•  1^13.  To 

be  completed  !  arch  1,1914.    Total  contract 

price   1,000.00 

Contract _Kq.  194:      Custav  Ccrl  ch.    For  furn- 

Tehing  a  plant io  sketch  on  a  scale  of  1  to  12 

and  to  uiodel  on  a  scale  of  1  to  4,  cast  and 

piaster  and  deliver  a  model  of  ee-:i»olreuler 

tyinpanuu  for  doorway  of  south  wall.    £ate  of 

eontraot  ^cceaber  1,  1913.    To  fee  completed 

i*aroh  I,  1914.     Xotal  contract  price   soo.gu 

Contract  r.o.JLJJj:  Leo  Lcntelll.  ?or  furnish, 
lni;  a  plastic  sketch  on  a  syile  of  1  to  8  an.  to 
model  on  a  scale  of  1  to  3.  caet  and  plaster  an* 
deliver  a  :.<odel  of  ^se  and  finial  for  column  at 
foot  of  Court  of  Abundance  To^cr.  ate  of  con- 
tract December  11,  1913.  To  bo  complete*  >  ay  1, 
1914.    Total  contract  price    *'  # 

^onti^t  SOj  196!      Leo  LentelU.      or  furnishing 
•  plastic  ake-tclfcn  a  scale  of  1  to  10  and  to 
»odel  on  a  scale  of  1  to  3,  e»st  and  PX~!*nT 
and  deliver  one  model  of  figure  on  the  Areni- 
trave  of  Arches,  .curt  of  tg  Univer  e .  ^te^ 

ftSft  ilHf  C?oUl  coni;act°priee  7.   600.00 
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fiiatefifll  Hoaly.ribbitte  Construction 

Cot    >'or  foundation  piling  for  the  Court  of 
the  Universe.    :>ate  of  contract  December  19, 
19X5.    Contract  filed  for  reoord  reoombcr  20, 
1913.    Ylmo  60  calendar  day*.  Corapi*tion 
notice  filed  I  arch  24,1914.    Under  this  con- 
tract there  was  driven  40,622  linear  ft. 
belo*  cuUoff  and  the  price  *as  SbtZ?  psr  lin- 
ear ft.  thus  driven.  Total  contraot  price.....  §  le,?»77.37 

Contraot  -Qo  .19ft I    Healy-Tibbitto  Construction 

Co.  ior  f urnichinr..  delivering  an^  placing  rock 

for  seawalls  and  break*  tore.    Sate  of  contract 

December  19,1913.    Contract  filed  for  record 

Sccember  20,1913.    time  90  oalendar  d&ye. 

Completion  notice  filed    ay  23,1914.  Under 

this  contract  there  v.- a  a  delivered  10,000  tons 

6  90/  of  which    4,000  tons  were  used  in  I  ca- 

vails  generally  and  6,000  tons  in  connection 

with  the  seawall  and  breakwater  at  the  freight 

ellp  and  6,000  ton»  in  the  breakwaters  of  the 

Boat  iiarbor  and  2,000  tone  in  connection  with 

the  rail  ay  eysteni,     Total  contract  price......  16,200.00 

Contract  ':o.  |99j  Ct.  i'c~ou£&ll  k  Co.  >1or 

•  taff  ana  platter  work  for  three  fire  etations. 

~ate  of  contract  January  8,1914.    Contract  filed 

for  record  January  1^,1914.    time  60  calendar 

days.    Completion  notice  filed  April  1,  191^. 

Ihi*  contract  was  Kudo  necessary  on  account 

of  the  failure  of  tha  General  Contractor  of 

tij*  Jire  stations.     Total  contract  price   6 ,060.00 

Contract  :ic>.  200*      Contra  Co*ta  Construction  Co. 

ior  the*  cone t ruction  and  installation  of  Before 

for  the  tferry  Building  and  Carden  and  Service 

Hoad  couth  of  Palace  of  Machinery »X>a to  of 

eontraot  January  10,1914.  Contract  filed  for 

reoord  January  13,1914.    Time  60  calendar 

days.     Completion  notice  filed    area  31,  1914. 

Total  contract  price   •   4,500.00 

£^XR.cjLi{9»  201:  Prinze,  'Junn  *  Co.  vor 
the  construction  and  installation  of  ee^ero 
for  the  Court  of  tlx©  Universe.    -ate  of  co->» 
tract  January  10,  1914.    Contract  fijdd  for  re- 
cord January  15,1914.    time  'jO  calendar  days* 
f-onplotion  notice  filed  April       1914.  iotal 
contract  price    4.7o4.83 

£ojJ^rac1Li>oJtJ502:  G.TUBolander.  For  '"™*«^t 
wooden  poTolrror  Arc  Standard.  I>ate  ot  contract 
January  27,1914.    Contract  fil«d  *<>r  r*e°rjLi! 
ruary  2.1914.     Tls»  160  calendar  days.  ^mplo. 
tion  notioe  filed  October  7.1914. 
of  polos  were  furnished  at  prices  of  66.0*. 

viie.OO,  $60.00  and  £35.00.    Tots    con  tract   lA$Q^ 

prxce   
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Contract  "o...  203:      Cyclops  Iron  -orks.  For 
leasing  two  30- ton  and  two  20- ton  Traveling 
Crane*.    Sat©  of  contraot  February  14, 1914* 
Contract  provided  for  erection,  dismantling 
and  the  use  during  &  period  of  24  rconths. 
Total  leaso  price  v 14, 130.00,  frca  which 
there  vae  doducted  on  aooount  of  freight 
pall  by  the  Exposition  £144.09*  Total 

paid  out  on  lcaoo  •  •••••••  *••••••  $  13,985*91 

Contrapt  Ho,  204 I    healy-Tibblts  "one t ruc- 
tion Co*    if'or  the  oonetr action  and  installa- 
tion of  eanltary  an1  etorra  severe  In  tha 
westerly  states  sites  and  live  etoc£  section* 
late  of  contraot  January  10,  1914,  Contract 
filed  for  reoord  January  2?,  1914.    Tino  120 
calendar  days*     -omplotion  notice  filed  ay 
26,  1914*    Total  contract  price  •  ••••  ...      14, 403* 52 


Cpntraflt  KOji  205:    liobert  C.  rtorrie  Co* 

Vor  the  conn  traction  and  installation  of 

•avers  in  the  Court  of  iJalia«  arid  the  Court 

•f  J"our  Eeaoons.    r  ate  of  contract  January 

12,  1914.    Contraot  fiidd  for  record  January 

15,1914*  Tlao  90  calendar  days.  Completion 

notice  filed  Juno  25,  1914*    Total  contract 

price  ••••••»•••••••  6,500*00 


Contract  *!o*__gQ6x      IcFell  electric  Co.  i'or 
electric  wiring  of  Palaooe  of  i  achinery, 
education,  Liberal  Arte,  Food  Products  and 
Agriculture,     -ate  of  contract  January  10, 
1914*      Contract  filed  for  record  January  12, 
1914.    To  be  completed  on  or  before  :;ay  1, 
1914,    Completion  notice  filed    ay  27,  1914. 
»ork  donoi    furnishing  oni  installing  of  wiro, 
outlot  switohew,  cut  out  fuoea,  etc.,  slen&l 
booths,  cabinet  a,  etc.  together  ^ith  the 
installation  of  lar&pn ,  relfeotors  and  hold- 
ers furnlehcd  by  the    xporition.    Iho  value  c^f 
tho  work  done  was  «s  follows:      ducition  slid- 
ing 01,904,90:    Liberal  *rta    2,379.90;  Maohlnery 
S3.240.90;     Agriculture  $2,255.90;    Food  Presets 
.2,172,90*    Total  contraot  price   ii.voe.ow 

£°J2i*^cif-P.  207:     John  Honk.    :or  the  con. 
■truction  oi   ta~  roller  i^ouso  for  t  e  Palace 
of  horticulture.     *;atc  of  contract  January 
*2,  1914.    Contract  filed  for  record  January 
22.  1914.     To  be  coiaploted  on  or  before 
*aroh  21.  1914.    Completion  no:ics  filed 

July  25    1914.     Total  contract  price  •   ^^lo.uy 
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Contract  ?-o.  2031  UoFell    lectrio  Co.  For 
eleotrio  wiring  of  the  Pelaoee  of  Varied  Indus* 
tries,  ttlnoo,  I'anufnetures  and  Transportation. 
Vnte  of  eontraot  February  9,  19X4*  contract 
filed  for  reoord  Juno  4,  1914.    lo  bo  completed 
on  or  before  July  19  1914*    Completion  notioo 
filed  Juno  4,  1914*     -oris  done:  rurniahing 
am  installing  of  wire,  outlet  fitches ,  out 
out  fuses,  etc.,  signal  booths,  cabinets,  etc* 
together  with  the  installation  of  lamps,  re- 
flectors and  holders  furniehod  by  the  :xpoei- 
tion,  and  various  carpentry  work.    The  value  of 
the  work  done  was  as  f olio 's:  manufactures 
Building  :>2, 193.87;     /aried  industries  $2, 148.85; 
linos  |2,563.87|    Transportation  v2,9l8.83. 
Total  contract  price   v  9,825.50 


gontraot  i*o.  20j>l    Michael  Murphy*    7or  the 

construction  and  installation  of  J>e'#ers  for 

the  Court  of  Abundanoe  and   -ourt  of  blowers. 

Sate  of  contract  January  3,  1914.  Contract 

filed  for  record  February  3,  1^14.    Tine  90 

calendar  days*  Completion  notice  filed  lay 

6,  1914*    Total  contract  price.,.......*....  4,731.93 

Contr-iot  ?  o.  21Q;      Buffalo  r.toan  Hollar  Co. 
j?or  furnishing  one  special  10* ton  tandea 
double  rear,  roll  eteani  and  road  roller.  ate 
of  contract  February  13,  1913.    Thin  wae  a  rent- 
el  contract  baoed  on  a  total  rental  of  i:2,9SC.C0 
for  use  covering  a  period  of  22  months  plus 
freight  charge *•    Total  anount  charged  to  the 
construction  period.  ••••••  1,069.29 

ion tract  %o.  211i    iiealy-ribbitte  Construction 
Co.    For  pile  foundation':  for  Courts  of  <  alrae 
and  Flowere  and  Court  of  Abundance.      ate  of 
contract  February  17,  1914.    Contract  filed 
for  record  Pcbrua£7  22,  1914.     >i^c  €0  calen- 
dar days.    Co^pl*ition  notioo  filed  April  22, 
1*14.    Under  t  ^i*  contract  there  <*a»  driven 
32,650  linear  ft.  belo v  cut-off  at  a  unit 
price  of  26/  for  piles  thus  uriven.    Cf  the 
total  23,675.88  was  charged  to  the  court  of 
Aoundanoe,  ';473.93  to  the  Court  of  .alas  and 
vl, 759.14  to  the  Court  of  Mowers,  iotal 
contract  price    5.8b*. 00 

Contract  ?  p.,  21£l     Charles  J«.  Harley.  For 
f urn i ailing  a  plastic  sketcn  on  a  *C>A° 
to  12  and  to  tao  lei  on  a  scale  of  1  to  4, 
east  and  plaster  and  deliver  one  group  for 
niches  in  -est    all,  alternate  of  Pff**011* 
one.    late  of  contract  January         l»l<*.  4° 

completed  April  1,  1914.  Total  contract 
price   •••••••  ••  
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Contract  Ko>  213:      Albert  Laeeele.  for 
furni ehing  a  plastic  sketch  on  a  scale  of 
1  to  10  and  to  model  on  a  scale  of  1  to  3, 
en  it  and  plaster  and  deliver  a  i-ion  for  the 
Court  of  floworn*    Us\te  of  contract  December  1, 

1913.  To  be  completed  Larch  1.  1914.  Total 

contract  price  •••»••«•••••••  ••••••»•••••.••••£  500.00 

Cpntraot  Not  ZlAl    fctrehlow.  Free  9  e  *  Petersen. 

Vor  the  construction  of  the  "ourls  of  ialeia  and 

ilowors.    Date  of  contract  February  19,  1914. 

Contract  filed  for  record  February  21,  1914* 

Tisie  120  Calendar  days.    Completion  notice 

filed  September  G,  1914*     -oric  d^n-:  xcava* 

tlon  and  grading,  ooncrete  ^ork,  carpentry 

and  mlllwork,  ctn.fr  and  plaster  *ork,  roofing 

and  eheet  metal  and  painting,    Tse  ■  xposition 

furnished  the  major  portion  of  the  lumber* 

Cf  the  total  •  C  73,299.  of*  was  crr-rceable  to 

the  Court  of  j'alns  and  C97,797#55  charge* 

able  to  the  Court  of  >lo*ors.    Total  eontr-sot 

price   171.097.11 

Contract  ^Ot,  213:__    The  Turner  Co.    For  eon* 
7truetln£  the  water  and  drain  piping  of  the 
Courtt  of  i'alas  and  Flowers.      ate  of  con» 
tract  February  18,  1914.    Contract  filed  for 
record  February  81,  1914.    Tise  150  calendar 
days.  Completion  notice  filed  Fore^oer  25, 

1914.  tfork  done:    water  snd  drain  pipos,  low 
pressure  and  hiftfr  pressure  piping  *ith  cer- 
tain  open  cornice  sprinklers.    Cf  the  total 
£1,435»00  wae  chargeable  to  the  ~ourt  of 
Palais  and  $2,259  to  the  Court  of  -lowers. 

Total  contract  prioe  ••  ......   3,690.00 

Contrnofr  Fo,  216*  Ue^bery-Fcnihein  Electric 
Co.    *or  installing  t-ie  electric  sirinp,  for 
the  Courts  of  Palme  and  blowers,    'ate  of 
contract  February  10.  1^14.    Contract  filed 
for  record  February  21    1914.    ri~,e  120  cal- 
endar days.  Completion  notice  filed  Septem- 
ber 18,  1914.     a'ork  done:    Furnishing  and 
installing  wirin,:,  conduits,  outlet  switches, 
cuWoute,  etc.,  certain  iirect  current  feed- 
ers alons  with  th?j  installation  of  ^aape 
furnished  by  the   'xporition  Co.    Of  the 
total,  T905  was  ehnr&eaal^  to  the  Court  or 

Palmy  and  $1150  to  the  Court  of  Flower*.   2,055.00 

Total  contract  price  ••••••••• 
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£SLnAX!^^tiifiJuJllJ    The  Tumor  Company.  j/©r 
sutonatlo  kprinkler  .'ynteae  for  the  Palaces  of 
£duoation,  *ood  Produote,  Liberal  Arte,  Atjri. 
ealturo.  lanufaetures,  Transportation,  bines 
tnd  Varied  In iuo tries  and  other  buildings  ao 
■ay  to  required*    £ate  of  contract  *  >4*ch  13, 
19X4*    Contract  filed  for  record  Marefc  19# 
1914*    To  be  completed  on  or  before  fceptensber 
15,  1914,    Completion  notice  filed  HoTOisber 
20,  1914,    Voric  done.    Under  this  contract, 
sutonatio  sprinkler  eyntens  were  installed 
in  the  eiirht  buildings  in  the  :  ain  Group  as 
above  lie ted  and  in  tho  exhibit  section  of 
the  California  £ulldjlng.  in  all  portions 
thereof  except  under  the  doses.  Altogether 
26,513  heads  were  ins tailed.     In  the  main 
*roup  54,051  heads  -  712B, 493,18  and  2,462 
heads  in  the  Calif oroia  building  •  ; 9,190. 
Undor  thl*  contraot  the  head 9  were  the  pro- 
perty of  t-r»s  contractor,    Votal  contract 
prloe  •••••••••••••  •  

Contract  lio,  i>ury  Compressor  Company • 

I  hi  8  contract  was  an  offer  of  the  ;  ury 
Compressor  (To*  for  furnishing  certain 
compressors  on  exhibit  basis  but  the  eon- 
traot  was  not  executed  because  this  cor.- 
pany  repudiated  its  offer* 

Contract  Ho,  219;    Ohio  ioco native  Crane  Co* 
ior  leasing  ono  20. ton  looo^otivt?  ora^e, 
Sots  of  contraot  February  20,  1914.  Under 
this  contract  the  crane  was  leased  for  a 
Period  of  21  nonths  for  a  rental  of  75.00 
per  month  with  the  underotandin,;  the 
Exposition  shouli  pay  all  freight  charge a 
not  to  exceed  *  1.000. 00  and  th^-t  the  crane 
•hould  be  a  worfcirv;  exhibit*    Thia  -as  all 
charged  to  pre-  xpoaition  income  op'srmtinfj 
sooount. 


£ontraet_JiP.^  2£p :      V  i  e  s 1 au  roe. 
construction  of  tue  transfer  *^ble 
Palace  of  Transportation.    -ate  of 
*<arch  G,  1914*    f'ontrsict  filed  for 
Karon  14.  1914*    Viae  120  calendar 
Completion  notice  filed  July  lo*  191A. 
done,  furnishing  v»ood<?n  transfer  taol^ 
"heels  and  axles,  side  frasaes  and  bolsters, 
'rawing  of  tho  timbers  and  t  >e  furnisnlng 
and  setting  of  all  opsr  ;tin^  wacninory. 
Munber  and  cables  were  furniched  by  the 
Sxpoeition*    Total  contraot  price   


>;'or  the 
in  the 
contract 
record 
day  s* 

or* 
ith 


137,683*18 


6,l?8*7l 
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Contract  fto*  29Xt    The  £lcotrene  Company.  For 
furnishing  on  exhibit  basis,  115  electron*  fire 
•xtinguishors.    Sate  of  eontraot  taroh  10,  1914* 
Ko  financial  consideration. 

Contract  «o.  222 1    Austin  Cr^an  Co.    For  furnish- 

log  and  erecting  organ  for  festival  lie.ll*  Data 

of  eentraot  >  aroh  20,  1914,    Total  contract 

V*iM  •«  •  $  40,000.00 

Contract  ggjug££!      Austin  Cr^an  Co.  For 
renewing  tne  pipo  or^an  in  Festival  ftall  and 
tvaotinc  the  eano  in  tho   .xpo&i  tion  Auditor! 
U!-j;    da  to  of  contract  March  20,  1914.  Time 
00  calendar  days  after  the  expiration  of  the 
exposition.    Total  contrnot  prioe  §3.900.00 
of  which  nothing  was  paid  during  the  pre* 
Exposition  period* 

£pn tract  jjQj  294 1    Buffalo  Steam  Roller  Co« 
Kental  of  1  £>tandard  10*  ton  tandem  etea>«  road 
roller  and  1  Htandard  8- ton  tande.n  eteam  road 
toller.    Late  of  eontraot  '  arch  12,1914. 
Under  this  eontraot  the  Exposition  leased  the 
rollers  for  a  period  of  20  rclnthe  and  paid 
therefor  a  rental  of  165.00  per  month  per 
roller  and  total  froight  chorees  not  to 
•xeeed  $570.00  Total  amount  paid  during 

the  pro-::xpooition  parioi  »•.,.••••••••••.•••■  1,943.50 

Contract,  •  o.  225:  v-alph  :;tackpola.  Tor  furno 
Toning  a  plastic  sketch  on  a  scale  of  1  to 
10  and  to  model  on  a  scale  of  1  to  3,  cast 
tn<J  plaster  and  deliver  figure  for  columns 
of  West  cntranooo  of  Palaces  of  Education 
tad  Pood  i'roduote.  £ato  of  contract  .'arch 
19*  1914.    To  be  completed  July  1,  1914. 

loUl  contract  price  ...«••«•.••>••«••••»•••••  450.00 

Contract  ap.  22fti      A  Stirling  Caldor.  For 

fiirnlsaing  a  plastic  sketch  on  a  scale  of  1 

to  12  and  to  no  Id  on  a  scale  of  1  to  5, 

■odols  for  the  Fountain  of  Energy.    '  ate  of 

Oontraot  .'arch  23,  1913.    To  bo  completed 

Cotober  1,  1914.     Total  contract  price  ....  8,000.00 

fiontrag t  / ■  o ♦  2  ?7  s    l  oi&ven  &  i>oterrjon.  For 
constructing  festival  Hall.    Late  of  con- 
tract April "23,  1914.    Contract  filed  for 
*eoord  Hay  1,  1914.    Tines    200  calendar 
4oye.    Completion  notice  filed  voveeib-r  23, 
1914,    Work  done:  excavating  and  grading 
eonorete,  carpontry  and  nill*ork,  including 
Klw-ing,  »taff  and  planter  work,  foofing  and 
•nest  natal  and  painting.    The  ^xponition  furn- 
*»&ed  tne  major  portion  of  tne  lumber.  Total 
contract  pritfe   179,873.50 
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ggntrset  '>o«  The  Turner  Co»  Tor  furnitr.- 

Xfif  ft'rri  installing  tne  piu-abint:  and  water 
rj??ly  tor  Festival  aall,  ^«t«  of  contract 
April  15»  1914*    Contract  filed  for  record 
A-ril  23,  1914*     Tir,«  200  calendar  days* 
deletion  notice  filed  -eceaioc-r  4,  1914  • 
ferl  dene!    Rough  and  finished  plusblng, 
tli»W^  fixtures,  acrer*,  hign  and  low 
jrtf rare  water  systems  f  hose  raois  and 

ryiraats*    Total  contract  price   %  &tS32*>0 

fc*tract  *o»  ^cFsli  "lectrie  rc.  >or 

tlrctrie  wiring  a-nd  >estiral  h£ll«     ~  ate  of 

esrtract  April  15,1914 •    Contrite  t  filed 

ftr  recsrd  April  £6,1914*     7i~e  202  calen- 

Itr  d*/s«    Completion  notice  filed  January  2, 

If  IS    «ork  done:    Turnis/Unr  and  in*  tali  ir^ 

»ir.    ,  eondutle,  outlets,  switches,  eat* 

*•  t?t  etc*,  necsft  r/  Id  cait?  the  systas  ©per- 

atlTSa  alon£  with  certair.  direct  current  cocts 

li.  leads  and  t:-e  laatallatlos  of  certain 

i*ryi%  reflectors  a -d  holders  f -rcis^^  cy 

Us  ^rp»s;tion«    Total,  contract  price..  •  2.1*S.C9 

ItTtrxct         ?2~x    ...  i.J^ne-larwilie 
aesasvlc  correction  for  ««sftiTai  ..all.  -ate 
af  cartract  April  21,1914.    Csr.trvct  filed 
itr  reserd  April  IS,1*K.     :irs;  eelen- 

cays.  Co~pl*li©a  r^tice  file-i  £arah  1. 
liU.    »cr£  dorsei  iihlr^  ar ;i  Installing 

fait  a*:  rtp  eowtrir £  all  vail*  a^d  ctiii^ 
etrTacts  or  t  e  Aa&dlt©rl«t  viu,  tse  f-mi*;-. 
*K  tf  a  caara-ntee  that  rcsi&i^sce  aoder  a,-gr 
fcSft&itioas  of  occ*ps*ne/t  we r*  ret  ts  ere*<#-d 
L»i  ttcsMs. total  eoatraet  price  •••••••••••• 

lELtryct  ^,  rn:    Lcstt        Kjsati^g  a&d 
eesstilftU^  and  £aa  pi  pis**  cf  Jestiwal 
^aLU    -ate  cf  contract  Apart!  1»14« 
'fii.-i.rt  filed  tzr  Ttzzri  i»K« 
Uas         eUendtr  ii;t,     ts&pl*tl*a  n©il*« 
£H»d  •  tr-cai?r  2,  1»K.      tr*  t*&es  *isra» 
►•^—V  sf  all  lai-sr  a«d  arterial  # saae - ; r/ • 
«7^r:tk»,  r*ilat»r*«  pipi dH*ctt, 
fe%t-iru7  ftr  U»e  ?r$^tr  op^ratis*  t^e 

ctrl  Ta^ttlst  ix^  sr  t  ve-:i ,  alo^  wd  th 
^*  tt  tti cf  ap^ur-s.t«t  f^  i*--      -7  ^ 
-=5nvUUor.«    7i.s  2xpowiUo«  far*Xas»e4 
tsr*-i^t  £s tt rs  tjii  i  t^rtt rt ,  trt r a- 

^  tt«  sirwite,  f  ei  rig+^ter* 

rnc  s-ir  t%t  eJL^a«*t  fa^t.     ratal  r 
^•^rbct  prices  •  «.ci#..  - 
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Cpntr*ot^o_^332i   lcdgar  Walters*      ?or  furnish- 

ing  a  plastic  sketch  on  a  scale  of  1  to  12 

and  to  model  full  oiee,  except  the  Oresminj* 

Group  end  that  on  a  scale  of  1  to  2,  cast  and 

plaoter  and  deliver  complete,  models  for 

■Beauty  and  Beast".      Date  of  contract  April 

5,  1914.    To  be  completed  October  1.  1914. 

Total  contract  price  ,   |:  2t500.00 

Contraot  Wo. 2.33 >    Feoo  Oyotem  Co.      For  leas- 
ing **il  Burner*  to  be  used  in  connection  -»ith 
California  Building.      i)nte  of  contract  ^ay  11, 
1914.      s/orfc  donet  burnishing  and  installation  of 
2  complete  oil  burners  with  necessary  fire-proof* 
ins  in  the  fire  box  for  two  cast  iron  boilers  in 
the  California  building,  leased  during  the  life 
of  the  imposition.    Total  contract  price  ......  400.00 

Contract  No. 334;    Hyde  iiarjeo  «  Co.,  Inc. 

Hie  roadway  and  sheet  piling  bulkhead, 

Boat  Harbor  and  Gardens.      i>ate  of  contract 

April  30,  1914.    Contract  filed  for  record. 

Tirac  70  calendar  days.    Completion  notice 

filed  August  4,  1914.       -ork  done:  Kxcavation, 

pile  driving,  green  and  creonoted  piles 

along  with  other  required  piles,  eheet 

piling  and  tirabnr  and  iron  ??ork  complete. 

fotal  contract  price  ••<••......•..  . ....  6,2-33,00 

Contract  Ho.235i    Pacific  ^ao  &  Klectric 
Co.    Building  conduits  arid  raenholes.  i>ate 
of  contract  May  11,  1CJ14.       ori:  done:  instal- 
lation of  certain  fibre  ducts  furnished  by 
the  Exposition.      This  ^as  a  force  account 
contraot  and  inasmuch  as  part  of  the  ^ork 
*aa  for  the  Pacific  Gas  &  ilectric  C?.,  the 
Exposition  paid  only  7/30  ef  the  total  coot  974.54 

^P^LC^-iiPtj?^:    Calmer,  IicBryde  &  ^uayle. 
i>atc  of  contract  Hay  3t»#  1914.    This  -as  a 
renewal  of  contract  Ko.18  and  wan  operative 
for  nine  raonths  fron  fctay  2*.  1914,    This  con- 
tract, as  did  the  other,  covered  the  furnish- 
ing by  the  contractor  of  all  horses,  harness, 
drivers,  loaders,  dumpers,  t canst ere,  olip 
ccrapera,  Fresno  scrapers,  srheel  3craper3, 
top  wagons  and  plows,  with  all  necessary 
chains,  lead  bars  and  gear,  and  wae  baeed  on 
*  price  per  day  for  the  several  kinds  of 
equipment,  animal*,  and  drivers  ao  siven  in  the 
following  schedule  of  prices:  (li  Animals 
ii.16  per  day,  1*V  per  hour  for  fractional 
P-rt  of  day  if  time  worked  was  less  than  one- 
kalf  day:     (2)    divers,  2  horse  and  server, 
4  horse  and  scraper,  2  horse  and  wagon,  e^ch 
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;S»00  per  dayj    4  horso  and  wagon,  4  horse 
and  plow,  each  $3.50  pop  day;  6  horse  or 
over  and  plow  $4.00  pop  dayj  (3)  Loader*. 
*2.S0  per  day|  (4)  Durapers,  02.50  per  day; 
(6)  Foreman,  £5.00  per  day,  60/  per  hour 
for  fractional  part  of  day  If  time  worked  la 
loo*  than  one-half  dayj    (6)  fclip  Scrapers  - 
2  horst  tft  per  day,  X.*  per  hour  for  fraotiotw 
al  port  of  day  if  tine  *orked  is  less  than 
one- half  day;  (7)  irosno  f orapere*  4  hores 
18/  per  «ay,  2fctf  per  hour  for  fractional 
part  of  day  If  tine  worked  ie  lcoo  than 
one-half  dayj     (8)  #heol  r  erapers-  2  home 
25/  per  day.  3$/  per  hour  for  fraotional 
part  of  day  if  tine  *orkod  is  less  than 
ore-half  day;     (9)  Lamp  Va^ons,  75£  per  day. 
10/  per  hour  for  fractional  purt  of  day  if 
tlao  worked  ie  leoe  than  one- half j  (10) 
flows*  2  horao.  20/  per  day,  3i  por  hour  for 
frnotional  part  of  day  if  time  worked  is 
leia  than  one* half  day;     (11)  Plows,  4  horce, 
?5/  per  dayf  3i/  pep  hour  for  fraotional  part 
Of  day  if  tirca  worked  i'«  les«  than  one- half 
4*yj    (12)  i»io*/a,  6  hor^e.  50/  per  day.  7/  per 
hour  for  fraotional  part  of  day  if  time  worked 
lo  lose  than  one-half  day.    ?ho  oune  paid  out 
on  this  contract  and  on  contract    o.  IB  wore 
ohar^cable  to  varloae  cone truot ion  ite^s  and 
operating  aooounts  of  the  exposition ,  largely, 
however,  to  general  grading  and  road  making. 
An  analysis  of  contracts  ,?18  and  #236.  oover* 
ing  the  furnishing  of  fitock,  equipment,  drivers, 
, eto*.  of  tn©  period  ?  ovor.be r  20,1. '12,  when  the 
»ork  unddr  oontraot  ^18  was  started,  up  to  and 
including  f.:arch  31,1915,  at  which  time  it  is 
aoeumod  that  the  conotruotion  work  of  tne 
position  was  finished,  snows  the  following: 
66,038  ;.an  Jays  of  work  wero  done  &  ?3--/19S,114. 
159,438  Animal  Ziays  *         •      •  •      vl.15  1Q3, oU* 

^Quipment  rental  was   30  ■  10,7. 

Total  charged  to  construction  itctns.  &411.595. 

The  above  total  amount  eaeeks  very 
cloeely  with  payments  made  during  the 
period  in  question  to  the  contractor, 

•nich  the  booke  show  to  be   •  ♦  £412 ,101.63 

The  number  of  v/orking  days  omitt- 
ing rundays  and  reasonable  allowance  for 
holMayp,  but  not  including  tine  lo^t  on 
•oeount  of  rainy  or  «tormy  we  ther  was 
'33  days.    Further  the  average  number  of 
initials  employed  during  tno  entire  period 
**o  218  head.     The  average  number  of  won 
^ployed,  which  include*  drivers,  scrapar 
Isadora  and  dumpere,  plow  holders,  etc., 
e«t  does  not  include  laborers  engaged  in 
loading  wagons  and  similar  work  was  90, 

The  maximum  number  of  men  and  animals 
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tfploycd  occurred  in  JVDruary  and  ia»rch  ,19X5, 
and  was  as  follows}  Animals  363,  men  151.  It 
cay  ss  of  interest  to  note  the  following  informs* 
tion,    during  the  733  days  in  question  in  which 
163,433  animal  days  wore  don©  the  average  cost 
p«r  animal  day  for  8 took,  labor  and  equipment 
wat  as  folio 78 J    Gtook  per  antra*!  day..*.$l»15 
labor  including  drivers,  semper 

loaders  &  J>ur,pers,plow  holders 

•to*  per  animal  day  •  •••*   \92A 

Equipment  including  vagons,  fresnoes 
plows,  scrapers,  graders,  etc,  par 

animal  day  •••••••••••  ....... .j^.  L19 

Total  cost  per  animal  day  *•••*  .2#58 

Total  paid  on  contract  #236  to  ~ay- 13,1913* ...  $170, 761. 74 

Contract,  rp,  £37*    Constructing  the  Court  of 
Abundanoo*  i>ate  of  contract    ay  25,1914* 
Contract  filed  for  record  Juno  12,1914 
Tioo  120  calendar  days*  Completion  notice 
filed  January  15,1915*    ^orJc  done;  eroava- 
ting  and  grading,  concrete  ?ork,  carpentry 
and  nlllwork,  staff  and  plaster  sork,  roof* 
ing  and  shoot  metal,  painting,  water,  steam* 
gat  and  drain  piping,  electric  firing  and 
all  work:  necossary  to  co-nplote  the  court* 
The  ^position  furnished  the  major  portion 
of  the  lumber*    Total  contract  price  ••••••*• 


174,000.00 


Contraot  Ho,,  gsa*    i'llnn  &  Tre&cy,  rheet 
asphalt  we a ring  surface  on  the  Rain  Conaes- 
•ions  Jioadway  and  tha  Chentnut  street  i'lasa, 
-ate  of  oontract  ^'ay  13,1914*  Contract 
filed  for  record  >"ay  19,1914.    Tirao  90 
calendar  day?*    Completion  notice  filed 
August  1,  1914*    s'ork  done;    The  laying  of 
402,205  sq*ft*  of  1*  thick  sheet  asphalt 
wearing  surface  at  2*9^  per  ?q*ft*  include 
ins  oertain  extra  work  of  vl24.U0*  Total 
eontraot  price* 


11,768.74 


Contraot  No*  539:    r.cott  ro.  Plumbing  and 


for  Calif or- 


£0i n i  r  g  o  t  „  Kg  *  ?  3  0  i     BCOtt  r-0.  riw 
and  water  supply  ani  gas  fitting  _ 
nia  nuildin^.    Late  of  contract    ay  14,1914* 
Contraot  filed  for  rcoord  *-ay  25,1914. 
240  calendar  days*    Completion  notice 


filed 


January  22,1915*    fc'ork  done:    i<ough  and 
flniohod  plumbing,  plumbing  fixtures,  ee~era, 
alga  and  low  pressure  water  systems,  hons,  hose 
raoks  and  hydrants,  hot  water  system,  cae  rit- 
tinr.         -«.*„4«  Aiitflidft  ooe n  cornice  eprlak- 

a  oon* 
iioh 
con* 


16,417*00 
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fentr^  fot  g.40!  fctrchlow,  Frecco  &  Peterson. 

for  constructing  the  California  building.  JJate 

Of  contract  &ay  19,1914.    Contract  filed  for 

record  V.%y  23,1914.    Tine;  240  oaiendar  days. 

Completion  notice  filed    arch  6.1915.  *ork 

don©:  Excavating  and  grading,  concrete  and 

brick  work,  carpentry  and  cillvrork  inoludine 

glasing,  etaff  and  plaster  work,  roofing  and 

sheet  mot al9  painting,  elevators,    the  iixpooi- 

tion  fumiched  the  r-ajor  portion  of  the  lumber 

Total  contract  price  ..••••».  ..««.••••»•    *  266,847,31 

Contract '  Ho,  241:     The  Turner  Co.  Keating 

and  ventilating  of  the  California  Building, 

Date  of  contract  -  ay  28,  1914,  Contract 

filed  for  record  June  12,1914,    lino  240 

calendar  day©,    Completion  notice  filed 

February  18, 1915,    *ork  done:  Furnishing 

of  all  labor  and  material,  machinery,  apparw 

atue,  radiators,  piping,  etc,  required 

to  make  complete  and  operative  the  he?. tine 

and  ventilating  eye  ten  including  the  fumieh» 

ing  and  setting  of  foundation  boltc,  fane  and 

DOtore,    The  Exposition  furnished  and  inotal- 

led  the  stoan  boilers  and  oil  burners,  certain 

ventilating  fane  and  cjotors.    Total  contract 

price  ,,  •  •••••  7,900.00 

gon tract  :  o.  24?:    Pacific  Fire  ^xtinguiah-r 
Co.  eleotrio  wiring  for  the  California  build- 
ing,   Date  of  contraot  Uay  29,  1914.  Contract 
filed  for  record  June  12,1914.    Time  240 
calendar  days.    Completion  notice  filed  !4aroh 
9,  1915,    V'ork  done:  furnishing  and  installing 
all  *ire,  conduits,  outlets,  switcnea,  cut-outs, 
etc,,  elevator  wiring,  telephone  eystea,  iron 
pipe  standarde  for  court  lightly,  conduit  and 
wire  for  direct  current  leaie,    The  Exposition 
furnlehed  certain  laspn  and  reflectors,  furnished, 
■et  and  connected  all  motors  and  did  certain 
*ork  in  connection  with  larsp  standards  and  in 
connection  with  telaphono  system  and  furnished 
and  installed  all  lighting  fixture*.    Total  ■ 
contract  price    7,490.00 


fSflPlraot  Ko.  2431  Ctrehlow,  Freeee  & Petersen, 
extensions  to  warehouses  .2  and  -3.    ~>ate  of 


7,75,5,00 
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Contract  No.  243];:    U%  Karl  Cummin^e.  ¥or 

Turniohing  a  plastic  eketoh  on  a  ecale  of  1 

to  8  and  to  model  on  a  ecalo  of  1  to  3,  i 

figure  for  half  doao  of  the  /alaoe  of  >ood 

^roluotf?*    :J*4te  of  contract  ray  12.  1913.  To 

be  completed  Juno  1,1914.  Total  contract  price  (!  400.00 

Contract,  fro. ,  244 1    &oi>heeby  l5ro».  Inc.  For 

conetruoting  tho  Live  fctoek  exhibit.    '&t©  of 

contract  June  3. 1314*    Contract  filed  for 

record  Juno  12, 1914*    Time  90  calendar  day©. 

Completion  notice  filed  •  ctober  10,  1914* 

Xerk  done;    Construction  of  6  atsblee  and  1 

forum,  including  all  carpentry  and  ciillvork, 

plattor  and  etaff  work,  roofing  and  eheet  metal 

work,  glazing,  rough  and  finished  hardware •  The 

Kxpoaition  furnished  the  niajor  portion  of  lum» 

ber.    Total  contract  price  ••••..««•••.•••••••  67,747*64 


Contract  ftp  .,.24,5?,,    fiturtevant  Co.  For  le Being 

certain  fans  f  or~  i'eatival  Kali.    Sate  of  con- 

traot  Juno  3,1914.      Contract  covered  tho 

rental  of  4,  15,000  ou.ft.  per  minute  stool 

plate  fane  and  2,  26,000  cu.ft.  per  tiinuto 

uultiblad©  exhauce  fane,  all  complete  with 

pulloyo  and  accoReorint?  for  use  during  tho 

life  of  tho  Kxpouition,  at  a  total  rental 

Of  •   725.00 

Contract  Tip.  246:    T*trehlo^.  Frecee  k  Petersen. 

* or  constructing  the  I ervice  Yard  and  warehouse 

Croup.    Date  of  contract  June  3,1914.  Con* 

traot  filed  for  record  June  12,1914.  Tine: 

60  calendar  daye.    Completion  notice  filed 

Auguet  12,1914.     Vork  done:    Cone  true tion  of 

two  warehouses,  tt?o  office  building*,  wagon 

•ncde,  gates,  fences,  etc.,  including  exesva. 

tion,  foundation* 9  carpentry  anl  mill^or^, 

corrugated  iron  work  and  other  ehoet  metal 

work,  painting,  etc.      Total  contract  price  4,943.ju 

Contract  MSa^IL     Kaisch  Improvement  Co.  For 

covering* certain  aacadam  roadways  with  a  sheot 

acphalt  wearing  surface,    -ate  of  contract 

Juno  11,  1914.    Contract  filed  for  record 

June  23,1914.    Tirse:  190  calendar  <*ay»» 

Completion  notice  filed    aroh  ?7^^77  eo.f t. 

contract  oovaro  the  laying  of  ljf«J»S22  ?J 

of  lh»  eurfttoe  a  .0377^  per  eq.ft.J  *00.^o  «q« 

ft.  of  1-  surface  «  .029^  per  sj.ft.  and 

14,320  aq.ft.  of  1"  eurfaca  &  .&y jet  eq.ft. 

Total  contraot  price  including  Pa^hing  ox 

varioue  pavement*  around  tho  grounds  to  the  353.59 

•mount  of  £4, 923.71   o*. 
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Cpntraot  No.  2481    ?rogrcBelve  Painting  Co. 

tor  spraying  with  cold  water  paint  tn*  inter* 

ier  or  t.'.o  Palaces  of  Education,  >ood  i'roduots. 

Liberal  Art o,  Agriculture,  i  anufaoturee  and 

Varied  Industries*    I>ate  of  eontraet  July  3, 

1914*    Contract  filed  for  record  July  14,1914* 

TiaeJ  100  calendar  days*    Completion  notice 

filed  Kovonbor  20,  1914*    Of  ths  total  contract 

priet  there  was  charged  to  the  Education  aldg. 

43666 1  Liberal  Arte  ;372<i;  ranuf natures  ^2816; 

Varied  Industries  $3745;  Agriculture  i 37^2, 

Jftod  Products  ;3676*    Total  contract  price  •  •    $  22,425*00 

Contract  Tie  .249*    Pacific  jfr'ire  ^xtinguiarier 

Co*    General  6  decorative  Lighting    irin*:  for 

the  *  allocs  of  J?ood  I'roducte,  education , 

Agriculture,  Liberal  Arts,  Transportation, 

Manufactures*  Vines  and  Varied  Industrie** 

Sate  of  contract  Jun  27,1914,  Contract  filed 

for  record  July  1,  1914.    Time  60  calendar  days* 

Completion  notice  filed  ; epte-ber  10,  U14* 

-ork  done  J    furnishing  and  installing  of  all 

eonduotore,  conduits,  switches^  cut-outs, 

•to*  complete  to  rr.ake  thd  system  operative* 

Tho  Kxpoeition  installed  the  building  feeders* 

Of  the  total  contract  price,  approximately  1/B 

or  ?1531*25  was  charged  to  each  of  the  several 

p&lfeoes  named;     Total  contract  price  •••••••••  12,650*00 

Contract  :*o*  25QS  Strehlow,  Freeze  &  Petersen* 
Constructing  tile  frcrry  Suilding.    Ttii*  contract 
vat  for  the  original  yerry  Bldg*  at  43,i»S7*00 
tout  *ao  abandoned  and  no  eurcs  p^ii  out  upon  it 
Ltter  on,  contract    316  *ai»  entered  into  #>ith 
others  to  cover  tne  *orte  ae  jaodified. 

fontracj,  Eo»  851;      >i«il  A.  McLean  Co*  ?or 

confi'truflitioh  the  Vrese  iiuilCing*     -ate  of  con- 

tract  July  1,  1914*    Contract  filed  for  record 

July  3,  1914,     Time  90  calendar  days*  Co^pi*-- 

tiou  notice  filed  October  26,  1914.      ork  done: 

'.xoavating  rmi  Grading.    Concrete  and  masonry 

including  certain  brick  vork,  carpentry  *nd 

"iU*ork  including  glaring,  etaff  and  piar-ter 

*ork,  painting,  plumbing,  eater  eu?t>ly#  HpU- 

inf,  and  tae  piping  and  hot  cater  service  and, 

•Uctrio  wiring*    The  ^rponition  furnished  the 

hftjor  vorticn  of  tha  lur.ber  required*  The 

total  contract  price  was..**   72.WJD.40 
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fontraot  Vo%  252t    raoific  Cas  *<  £lootrlo  Co* 
tni  the  woisbaoh.  Street  lighting  Co*  of  Aaorica* 
Date  of  contract  July  16,1914.    Contraot  filed 
for  record  August  1,  1914,    Completion  notice 
filed  October  15,  1914,    This  was  a  5- party 
•onir&ot  in  whioh  the  lighting  Company  of  America 
leased  to  the  Exposition  certain  high  pressure 
fas  street  lamps  and  the  ■ aclf io  Gas  &  Electric 
go*  erected  same  and  did  certain  other  work,  both 
of  which  companies  subscribed  to  the  total  cost 
of  the  eyeteta  -3oC0*00  each,  provided  t^e  -^posi- 
tion would  spend  a  total  of    £5,000.00  toward 
the  installation  and  exploitation  by  the  .,xposl* 
tion  Company  of  high  pressure  gas  in  connection 
with  certain  lighting  eyetesis.     All  lamps  were 
tfce  property  of  the  tfelsb&ch  Co*    Under  t iia  con- 
tract the  «clebach  Co*  was  paid  £1253*13  and 
the  Gas  Co*  C 1176*60*    Total  paid  to  both  par* 
ties  to  contract  was  •••••••••  ••*•  $  2,454*79 

Contract  ?'o*  253;    C.  D»  Crouch,  C,  0*  Bartlctt 

k  inon  Co*  ae  Assignee*    ?or  garbage  disposal* 

Tate  of  contract  October  16,  1914.      ork  done; 

Under  this  ccntraot  the  contractor  erooted  coa- 

piste  a  garbage  reduction  pl-^nt  on  the  ;:xpoei- 

tion  Grounds  and  furnished  t .«  necesn&ry  tsotor 

trucks, to  collect  and  reduce  all  ;xpoeiticn 

refuse*    The  plant  was  a  working  exhibit  and 

was  tub j oo t  to  removal  by  tfce  contractor  on  the 

Close  of  the  Exposition*      Under  thic  contract 

the  contractor  was  to  receive  !2*50  for  a  4-ton 

notor  truck  iond  of  combustible  and  non-combus- 

tlble  refuse  during  the  pre-:.xpoeit  ion  period* 

tut  owing  to  the  fact  that  the  plant  was  not 

complete,  it  did  not  operate  during  the  pre- 

>xpoeltion  period.    To  cover  compensation  for 

service  rendered  during  t:*e  Exposition  pariod 

the  contract  called  for  a  total  of  ^26,500, 

whioh  sua  ooverod  all  reruuner  tion  for  the 

construction  of  plant,  furnishing  of  «otor  trucks 

*nd  collection  and  destruction  of  refuse  for  the 

period  referred  to.     All  recovered  ty-producta 

were  the  property  of  the  contractor*    i'or  clean- 

ing  and  sterilizing  cano,  Ihs  contractor 

receivod  2{/  par  oan.    Compensation  during  tlio 

posU  "xposition  period  was  cost  piua  13  .  with 

interest  at  6/i  per  annua  on  the  actual  coit  of 

the  plant  and  collection  equipment  w^oh.f®Jfli^® 

purpose  of  the  contract  "»as  not  to  exceed  *37,j0u. 

In  thif)  caee,  recovered  by-products  were  to  be 

credited  to  operation.     Total  anount  charged  to 

construction,  pro~:.xponition  poriod.....   *utwo*uu 


o  504  • 


PANAMA-PAC1F1C  INTERNATIONAL  EXPOSITION 
DirUion  of  Work* 


rpjLlfRQt  ;;q*  254:    Etrehlow,  Frcoso  &  Petersen* 

for  constructing  the  Court  of  tuc  Univoreo. 

Date  of  contract  July  lc919X4«    Contract  filed 

for  record  August  X,  19X4*    Ticio  X20  calendar 

days*    Co:  plot  ion  notice  filed  February  19, 

1915*    Work  done;    Excavating  and  grading, 

conorete,  structural  Qteel  and  mot si  work, 

carpentry  and  rill  work,  staff  end  plaster 

work,  painting,  water  piping  and  electric 

tiring*    The  ^position  furnished  tUo  raajor 

portion  of  the  lusiber  required*    Total  con* 

tract  price  *  •  •  •  •  £,65,729.35 


£ontract  Jfo*  ?5r>(      )  re.  Harry  ?ayne  vrhitney* 

>or  furnishing  a  plastic  eke ton  on  a  scale 

of  X  to  16  and  to  sac  del  on  a  scale  of  1  to 

3,  cast  and  piaster  and  deliver    odols  of 

fountain  of  21  Uorado  terminating  the  colon- 

cade  of  the  Tover  of  Jcvcls.  Date  of  eon- 

tract  June  23,  10X4*    To  be  completed  October 

1,  1914.    Total  contract  price    3,000.00 

Contract,  -o.  256;    Heyrsrood  Bros,  &  Wake  field 

Co* "'For  furnishing  and  installing  chairs 

for  the  Exposition  Auditorium.    Eate  of 

contract  July  23,1914.    Contract  filed  for  • 

record  August  18, 1914.      To  be  completed  on 

or  before  Kovcmber  15,  1014.  Completion 

notice  filed    arch  25,  li>15.    Under  this 

contract  the  Exposition  bought  chaire  f.o.b. 

factory  as  follows    4424  opera  chairs  at 

*2.37  each  and  6224  folding  onaire  at  11*08 

eaoh  and  101  chair  trucks  at  ^12.81  each; 

and  f.o.b.  ran  Francisco  1080  folding 

chairs  at  £1*25  each.    Total  contract  price 

inoiuding  4204.49  for  oortain  freight  and 

noving  wae   20,060.10 

£&&£^J£2j^1WJ    Haywood  Eros.  &  v/akefieXd 

fo.    For  furnionin^  and  installing  chairs  for 

festival  Kali,    rate  of  oontr^ot  July  H3, 

1014.    ?nit»  was  an  exhibit  contract  under 

*hich  2732  opera  chairs  *ere  rented  for  the 

Period  of  the  Exposition  at  a  total  rental 

0C  ♦.,»•  •  75<?.Gu 

SPjrctgfiCt  ffp,,*n.  gjofl*  Meetinghouse  Electric  & 
'  anufaoturing  Co.    i-'or  furnishing  cor tain 
tiootric  notors  in  connection  wit  i  the 
acting  of  the  i'al^oe  of  horticulture.  Thi» 
contract  covdred  the  loan  of  2  -  7fr  horse- 
power motors  complete  ^ith  otnrtinr;  and  pro* 
tactivo  devices.     Ho  consideration* 
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Contract  ffo»  25  ■  •    Henry}:*   /orthincton.  tor 
furnishing  Osrtaln  pumps  in  connootion  with  t 
beating  plant  in  the  Palsce  of  Horticulture. 
Ibis  contract  corered  a  loan  of  two  4"  ;  .  1. 
Centrifugal  rumps  for  delivering  400  gallons 
eater  per  minute  again?: t  the  haad  of  40*  ,  th 
pjr-ps  being  capable  of  handling 
degrees  iahrenheit.    Ko  con*  l  ie 


the 
of 


the 

,  vatcr  at  2o0 


leration. 

Contract  *>o>  2fKt  f>*  P*  Bowser  &  Co*  lor 
furnishing  gasoline  storage  tank,  measuring 
gasoline  pu/3p,  centrifuge  water  eepir-itor, 
anl  10  ft*  cf  flexible  sotallic  ho; o,  - te 
of  contraot  July  18 *  1914.  7  *in  ^ae  a^  ex- 
hibit and  loan  contract  an:  the  apparatus 
was  uied  for  supplying  autonobile?  sith 
gasoline  for  rerrice  Yard* 

Contract  i-o»  261:    I'css  Eyatea  ^o*  f'umief*- 
lag  ani  ins  tolling  t«o  oil  burninr;  equipments 
for  use  in  connection  with  s  •  48*9  "Ideal* 
Cast  Iron  toilers  for  tJie  Palace  of  horticul- 
ture*   «  o  consideration* 

Contract  ••o.  262:      Aserlcan  Radiator  Co.  7or 
furnishing  \-jq  oil  burni^c  -  -  <a  •  9  "laeal" 
C&tt  Iron  ^oilers  and  certain  accessories 
for  use  in  connection  with  the  :.ot  *^ter 
Cyeten  of  the  Palace  of  Horticulture.  0 
seat  ids  ration* 

Contract,  j 'o,  263;      h.  P*  I»ortensen*     ;  or  con- 

•trusting  t:,e  Scintillator  .  ier.    2-ite  of 

contract    uly  23*1914.    Contract  file  a  for 

record  August  18,  i>14.    :i^o  60  calendar 

days*      Completion  notice  filed  <.cv  ember 

6,  1514.      cor*:  done:     Carpentry  a-ni  mlll- 

*ork,  et?tff  and  plaster  work,  roofinr  ar*d  sheet 

Mtal,  painting  and  all  other  work  exempt  ~ii* 

driving  end  certain  luster  wr.ich  «as  furnished 

by  the    xpotsition*    Total  contract  price   2,41C*z*/ 

Contract  Ko.  264:        Leo  Lentelli.    -or  f-r-is;- 

leg  e  plastic  sketch  on  a  scale  cf  1  to  6  and 

to  sods l  full  sixe,  cost  and  plaster  sad 

Oliver  :ne  r-o:el  of  a  figure  a  out  hl&i 

Ottr  t.,e  sain  entrar.ee  of  tb3  palace  zt  line 

Arte,    i"- to  of  contrast  J  -iy  15.  1914.  r© 

toileted  Cetober  1,  1514.      Total  contract 

P^ce   *   6*C*9v 
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Contraot  Ko»._26,6l    United  states  of  America 
tnl  the  Spring  Valley  :  ater  Co  mpany.    Date  of 
contract  April  14*  1914*    This  was  a  three- 
party  contract  and  under  it  the  C ovemste nt 
punped,  filtered  and  delivered  into  the  Govern- 
nont  renervoirt  the  w.itore  or  Lobon  ^reex,  the 
ownership  of  which  wae  claimed  by  the  f pring 
V&lley  Water  Co.    The   .xpo^ition  p-»id  the 
Government  the  aotu.il  cost  of  pumping.  i.11 
•uT.e  were  charged  to  Operating  Aocount  of  the 
^xpofiltlon  period. 

Contract  Ho.  United  states  of  America. 

9tti  of  contract  June  2 5, 19 14.     ThiB  con» 
tract  core  fully  outlined  the  condition* 
under  which  the  water  laen tinned  in  the  above 
contract  was  to  be  supplied* 

Contrr.fit  >o»  26?:  Omitted. 

Contrg.pt  •  o«  263;  chitted. 

Contract  So.  263:      Rudgear-'  erle  Co.  For 
furnishing  ©ottoee.  of  contract  October 

16,1314.    Thie  contract  covers!  th»*  furnish- 
ing of  7.000  oetteee  5  ft.  Ions  with  iron 
frur.o.  backs  and  oe\ts  of  wooden  al&te. 

Total  contract  price   *  13.090.00 

Contract  -  o.  270;       .cetera  Building  Sl  Engin- 
eering Co.    /or  constructing  Lairy,  Poultry 
end  Congress  I-uildingti,  iced  Barn,  and  corr- 
ele  of  hive  I  toe*    xhibit.     ?ate  of  contract 
August  13,  1014.    Contract  filed  for  reoord 
Auguet  19,  1914*      Time  30  calendar  days. 
Completion  notice  filed  January  ?6,  1915. 
•ork  done:    concrete,  carpentry  worfc,  roofing, 
Plaeterin£,  eheet  metal  work,  £lasln<r,  plumb- 
ing and  tao  piping,  paintinc»  electric  wiring, 
etc    Tno  .-.xpoaitiori  fur  iehed  the  ^ajor  por- 
Uon  of  the  lumber.    Total  oontrcct  price    37,^13.53 


inn  Co.  Tliie 


£gntraot,  i.e.  272:      £an  i'vwaivco,  Oakland 
Jerjjinal  railways*    Thie  contract  covered 
*n  understanding  with  the  hallway  relative 
to  the  uee  of  the  Exposition  ferry  elipe. 
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Cpntrao  t  flo>.  2731    Dunnavant,  Houghton  k  Van 
Unt*  Constructing  Kiosks*    Date  of  contract 
Htpter.ibcr  4,  1914*    Contract  filed  for  record 
Depte-iber  17,  1914*    Viae:  75  calendar  days 
Cospletion  notice  filed    srch  6,  1./15*  ork 
done:    This  contract  covered  the  construction 
complete  of  55  kiosks,  9  Types  A,  3  nn<i  C  for 
concessionaires*    ?hl9  work  sae  done  under  an 
operating  account  at  a  total  coot  of  v 22, 000 
end  does  not  represent  an  expense  to  the 
deposition* 

Contract  "o»  274:     The  Turner  Co*    Hot  vat  or 
beating  plant  for  the  i alace  of  Cortical tare* 
Lite  of  contract  f:epte;sber  10*  1914*  Con- 
tract  filed  for  record  \  eptcmbcr  17,  1314*  To 
\t  oo^pletod  on  or  before  .'to vender  1,  1314* 
Completion  notice  filed  February  13,1915* 
sor*  done:     Certain  piping  and  equipment  in 
heating  plant  and  in  the  Palace  of  - orticul* 
ture*  Total  contract  price  ••  •  •••••••• 

Contract  I>o*  275:      Automatic  Transportation 
Company*    ior  5  electric  storage  battery 
freight  trucks.  Type  7,  capactiy  4,000 
pounds,  each  equipped  *ith  36  cell  "Edison* 
batteries.    This  was  a  lease  contract  vith 
txhibit  privileges  for  1  5  aontha  on  vhlch 
tao  Exposition  paid  the  frsigut  froa  the 
point  of  original  shipment  and  ',50 •03  for 
rental  per  month  p$r  truck*    Under  t  *ie 
eoDtraot  five  additional  trucks  were  ob- 
tained*    Total  obligation  including 
freight  C4CB7*50.  of  which  there  *as  chr.r£ed 
to  construction  •••  ••  •  

Contract  Ko«  27*:      Roberts  I  anuf  ^oturing 
Co*    Lighting  fixtures  for  the  xposition 
Auditorium,    ^ate  of  contract  leptenber  19, 
1514.    Contract  file!  for  record  October  23, 
1914.    To  be  completed  on  or  before  January 
1,  1915.  Completion  notice  filed  January 
*3,  1915.    Total  oontract  price  ••••••••••••• 

Contract  ;  o«  277:      Pacific  Telephone  "<  Tele- 
£rs.pa  Co*    This  contract  covered  t-e  under, 
standing  -sltA  tr«e  Telephone  Co*  relative  to 
Installation  and  oper&tion  of  the  Telephone 
*-jrttta  i*i thin  the  Grounds*    Under  it  tne 
♦  elephon*  Co*  installed  tr.e  telephone  eq-iip- 
**nt,  exciueive  of  the  distribution  plant, 
throughout  tr.e  Exposition  Grounds  as  was 
fieceesar/j     and  connected  the  telephone  eye  tea 
»lthin  the  Grounds  to  the  Csneral  .elephone 
&/stes  outside  t^e  Crounla,  for  whica  the 
^Position  paid  cost  plus  10    ani  later  nil 
?V  ta*  eo*t  of  reiaov&l  end  depreciation  t&er* 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Division  of  Work. 


of.    The  .^position  installed  the  Undersroand 
r/ttea  and  tho  wiring  and  connected  up  tho 
iettruiaante  and  paid  the  Telephone  Company 
for  ewitchbonrde,  instruments  and  swltcho*  In 
accordance  with  tho  usual  charges.      itn  the 
exception  of  oertaln  construction  charges ,  all 
expense  incurred  under  thi«j  contract  was  ohargo- 
eble  to  operation. 

Contract  oQt  ^70:         A.  Plunder  /.ffi.    Co«  Canvas 
linings  for  pools  and  fountain  basins*    Date  of 
contract  October  2,  1914.    Contract  filed  for 
record  Cotober  6,  1014.    Tir.e  60  calendar  -lays. 
Completion  notice  filed  February  23,  1915* 
This  work  included  the  furnishing,  applying  and 
painting  of  10- or.,  duck  to  various  poole  in  tho 
louth  Car  Jena  and  in  the  Court  of  tao  Universe  • 
Of  the  total  contract  price    3,000  was  charged 
to  the    outh  Gardens  and  &4 , 524*89  to  the 

Court  of  tno  Universe.    Total  contract  price      $  7,524,89 

contract  '  o»,  273:  Testlnghoudc  -lectric  & 
.anufactufing  Co*  Date  of  contract  October 
12,  1914.  This  contract  covered  a  loan  to 
the  ~:xpocition  of  a  20~horscp03er,  2- phase, 
60-cyolc,  220  volt  no  tor  complete  vita 
pulleys,  starter  arid  protectiv*  device.  For 
use  in  connection  t?ith  two  ensilage  cutters* 

Contract  'io«  ?B0l      Pacific  riseel  Kar  ranch* 
-ate  of  contract  August  IB,  1214.    :  or  leas- 
ing ?ord  Hunabout*  with  privilege  to  ;ur- 
ehaee.    Under  thie  contract  2.  Ford  automo- 
biles *ere  purchased,    lotal  contract  price,  11,750.75 

Contract  '  o.  P81:  United  States  Aray  and 
Jojin  H.  Lee.    Sate  of  contract  *une  2,  1J14. 
Tais  was  a  3»party  contract  under  which  the 
Corernnent  obtained  an  incinerator  from  Johi 
ii»  Lee  for  C4.00Qo  to</ard  which  the  .  xoooition 


paj 

incineritor  occupying  ground  necessary  for 

^position  purpose   2,4^0.00 

£^l^JiPjiJI82j    fctrehlo^.  creese  k  Petersen. 
Constructing  four  concessions  buildings  on  the 
Aronua  of  tfftlsie.  Bate  of  contract  October 
SO,  1914.    Contract  filed  for  record  oye^er 
14,  1914.    Time  60  calendar  days.  Completion 
notice  filed  January  19,  1^15.    This  contract 
like  that  of  the  kioeks  was  entered  into  I  or 
the  benefit  of  concessionaires.    This  vac 
done  on  an  operating  occount  without  cost 
to  tne  Exposition.     ?ha  value  of  this  contract 

♦as  ao.ooo. 
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ConirMLi&»~2?3*  United  r.tatoa  of  /worloa. 
ITaU  of  contract  October  21,  1914.  This 
contraot  eovorcl  th©  pormieaion  from  the 
United  iitatea  Government  for  the  i:xpo»ition 
to  move  tho  United  Statee  x»lfe  :  laving  sta- 
tion and  replace  nana  in  oceor-Vanoo  *ith  epoc- 
ifieations  contained  within  thio  contract  • 

gon tract  Ko#  264:     Cowan  Truck  Co.    >*0P  11 
Iranevcyor  rruoka.    Thi©  ««s  a  working  exhibit 
and  under  it  tho  i.xpoaition  leased  the  trunk© 
for  IP  monthe  at  a  monthly  rental  of  ^6,87^. 
per  truck.    The  Hstposition  paid  the  freight 
tt<M  the  point  of  original  ehipiaant  to  the 
.xporition  Ground*.     7otnl  obligation  «  i)07«50 
plus  freight  of  t 171. 71,  of  which  there  «aa 
chirgod  to  construction  «•••••••••••..••••••.. 

Contract  ?  o»  2Sft:     Iron  Clad  ■  ilo  Co-pany. 
*>ate  ol'  contract  liovenbrr  12,  1014.  Ihia 
contraot  covered  a  loan  of  1  •  120  ton 
capacity  161  diameter  x  131  hif;h  ailo  oon- 
pie to,  the  Kxpoaition  furnishing  tho  founda- 
tion* 

Contract  ?;q, .it283:    Redwood  ianuf aeturea  Co* 
^ateof  contract    oveab*3r  12,  1914.  Thia 
ooterei  a  loan  of  two  15  .ton  capacity.  16* 
diameter  x  36*  higu  alloa  complete,  t  e  xpo* 
iltlon  furnishing  tho  foundation*: 

Cpntract.  :o.  287:      i'acifio  Tank  *  Pipo  Co. 
i*ato  of  contraot  November  12,  1914.  thin 
oontraot  oovered  the  furniehing  of  a  240. 
ton  oapwity  16*  diameter  x  35*  high  eilo 
ooRplete.  tne  ;:xpofiiticn  furnishing  the 
foundation©. 


ntraot  ;:p«  28**:      Cia i 1 1 ee* » 

Contract  ;.o.  289:    Pacific  Cae      Electric  Co. 
Sate  of  contraot  October  26.  1014.    This  eorw 
trcot  *ae  supplementary  to  and  modified 
contract  ,69  covrinc  the  ral*  of  at can  to 
the  Exposition  and  under  it  the  Gas  Company 
w»e  permitted  to  eliminate  the  construction 
of  the  ?ower  Plant  proposed  in  the  original 
contrnot.     The   eonoider-Ui on  was  tae  loaning 
to  tho  exposition  of  two  500  horsepower 
boilorc,  in  case  the  Exposition  needed  them. 

£®&T2£&J&iJ^t      Albert  Veysr. 
oontraot  September  5,1914.    i-eaee  of  lote  -so 
*240»  and  SO'x  125'   for    at*r  Development  pur- 
pose near  Colden  Gate  Park,  i  an  ^rancifscp. 
Rental  ^55  par  month.     Total  obligation  ^927.08 
of  whioh  there  v/oo  oh^ed  to  construction  .... 
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ContraoV  *  o.  ffiM    1  cnheehy  ^ros.     :  ovine 

and  resetting  iiain  rotation    uilding,  boat 

house  and  store  house  at  FtU  .t  oint  Life 

Bavins  station*      Date  of  contract    o?  ember 

9,  1914*    Contraot  filed  for  record  hovezsber 

14,  1914*    Tine  40  oalendar  da/*,  Cosplotion 

not i oo  files*  JanuarylS,  1915.    Total  oontraot 

price  •  •  ........  .......  .......       $    2,4 12.00 

C£njTaotijpj»  292:    ;.daund  r.  Lancaster  Co. 
Jor  loaYXnc  'Vatonjaan1  s  clooke  and  stations. 
Under  this  contract  the  Exposition  was  eup» 
plied  *lth  30  Alert  9ateha'an*t  Clocks  and 
270  stations.    Total  rental  price  of  500 
■ubjeot  to  5 %  discount.    The  to  til  sum  paid 
out  on  this  contract  «a»    475.00  which  was 
chargeable  to  the  operation  of  ths  Guard 
Service. 

Contraet'  *'Q«  233;      Tnoiaeon  hridce  Co.  For 
Iron  and  Steel  Launchvvay,  fender  pilsa  and 
walk  at  Fort  Point  ^ife  l  aving  ration. 
Dato  of  contraot  lovernber  9,  1314.  Contract 
filed  for  record  Hoveraber  14,  1914.  Tiae 
120  calendar  days.    Completion  notice  filsd 
April  8,  1915.    This  contraot  covered  the 
furnishing  coaplets  of  etesl  launch*ay,  fen- 
der piles,  ^alk  and  tin&er  and  concrete 
incline  from  JJoat  house  to  launch-ay, 
•xeavation,  etc.,  timber  ?>ork,  concrete  work, 
pile  driving,  green  and  creosoted  standard 
piles,  cast  iron  piles,  structural  etoel 
*ork,  rails,  oto.      Total  contract  price  12,320.00 

Contract  r  o.  23&:      Halph  ^tackpols.  For 
furnishing  a  statuary  tiodel  at  full  size  of 
*  kneeling  fi£uro  on  Altar,  ralaee  of  Fine 
Arts.    Date  of  contraot  October  2a,  1914. 
Total  contract  price   


Contraot  .  o.  295;    Pacific  Cas  k  Electric  no. 
^ate  of  contract  December  20 1  $  1914.  -hie 
contact  supplemented  and  modified  contract 
*C7  covorinf-  the  enle  of  energf  to  the 
^position  during  the  Pont  ...^position  period. 
Under  this  contract  the    lectrie    Company  was 
P*raitted  to  Make  the  point  of  delivery  of 
•norey,  the  5  ierra  and  tan  i  rancieco  i  ower 
Coapany^s  station  instead  of  tiie  steam  plant 
wiiioh  w*s  to  be  built  under  the  original 
eontraot. 


200.00 
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Cont ract  >'<Q •  296: 


Facifio  Cit     Sloe trio  Co* 


-  ■   11  —  ii      ^  —   —  —  ™-  -      »      —      —  - —  —  —      » —  » »     —  »  w 

2at*  of  contract  -ccenber  29,  1914*    Thie  ccn- 
tract  supplemented  and  modified  eontraot  C$ 
covering  the  eale  of  energy  during  the  posi- 
tion period*    Under  this  oontr&ct  the  electric 
Co^psny  was  permitted  to  !aake  the  point  of 
delivery    Of  energy*  the  rierra  &  San  Francisco 
9t*er  Company' e  Station,  instead  of  the  etsan 
plant  which  was  to  be  built  under  the  original 
contract*    And  by  the  nodified  contrp.ot  the 
•teaa  plant  of  the  oierra  and  Gar.  :*ranciseo 
?o*er  Company  was  to  perfors  all  the  functions 
Of  the  Voter  Plant  which  was  to  bo  erected 
under  the  original  contract* 

Contract  "o.  297;  ^elebach  r>trest  Lighting  Co. 
of  Anerica*    This  contract  was  cancelled. 

Contract  So*. 298 I      General  Gas  ^i^ht  Co.  For 
furnishing  144  (moro  or  lees)  „  30  enameled, 
outdoor  gas  l&eips  with  mantels  and  glass  «are, 
•quipped  with  Lercury  Valve  eistanoc  Control. 
2ate  of  contract  .oveizber  2  ,  1314.  This 
eontract  cowered  the  rental  and  maintenance 
of  the  lamps  at  a  charge  of  -  3.00  per  nonth 
per  lat,p  for  a  period  of  12  nonths  all  of  *mich 
s&e  charged  to  exposition  Operating  expense. 

Contract  ? o.  299:    General  Cas  Light  Co.  >or 
fumi saving  40  (sore  or  less)      Humphrey  >20 
Cas  ~a-np o  witn  i^antoU.    ?hip  contract  covsrod 
the  rental  and  maintenance  of  the  lampe  at  I 
ch:.rge  of  50/  per  nonth  por  la^P  fcr  a  period 
of  12  months,  all  of  which  'ras  charged  to 
exposition  operating  xpense. 


Contract  >-o*  300:  General  electric  Company, 
-ate  of  contract  ^oressber  20,  1914.    lor  lea 


1,155.00 
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c,1015.    tiork  done:    Installation  of  plaster 
board  and  channel  iron  partition a  with 
ceilings  and  glass  skylights  throughout  the 
building  toother  with  certain  staff  work. 
Total  contract  pries   • 


$  66,760.82 


Contract,  wO»_ ,303:      KcSheehy  Bros.  Construct- 
ing wood  and  glass  ceilings  for  Oepu-t;:ental 
offiooo  in  Exhibit  Palaces.    Date  of  contract 
Deoembor  1.  1914*      Contract  filed  for  record 
December  11,  1^14.    To  bo  completed  on  or 
before  January  6,  1915*      Completion  notice 
filed  January  e,  1915,    */7th  of  the  total 
cost  was  charged  to  s*eh  of  the  folio  /ing 
Palaces:    education.  Liberal  Arte,  manufac- 
tures, Kaohinery,  r ines.  Transportation  and 
Agriculture,      total  contract  price  4,807*00 

Contract  i<o».  304:      fttrchlo*,  "roeae  &  Petersen. 

i*or  constructing  a  pof&ion  of  the  *~x?o5?ition 

Boundary  tfenoe.  ^ate  of  contract  November  27, 

1914*    Contract  filed  for  record  December  5, 

1£14.    Tiiae  30  calendar  days.  Ceaplntion 

notlos  filed  January  12,  1313.    Total  contract 

price  •  •••   2,650,00 

gent rapt  *'Q«  305:      ^eLaval  Dairy  Supply  Co. 
Jate  ot  contract 7*1  ove-sber  12,  1914*  a*i1s 
eontraot  oovere  the  lo%n  of  one  150- ton 
capacity  161  dimeter  x  36*  eilo  complete, 
the  Exposition  furnishing  the  foundation. 

liPJjra.pt p.  3061       .elesaeh  Utreet  Lighting 
Co.  of  America.""  This  eontrnet  was  intended 
to  cover  tho  operation  and  maintenance  of 
the  high  Pressure  Cas  Lanpe  referred  to  in 
Contract  ?252.      The  contract  was  not  nadc 
operative. 

Contract,  No,  307:    Atlas  aerating  h  Vent  Hat- 
ing Co.    ior  furnishing  temporary  boiler 
plant  for  the  imposition  Auditorium,  ^ate 
Of  contr&ct  ^eoosbsr  5,  1U4.    Under  t  is 
contract  the  contractor  famished  a  temporary 
heating  plant  *ith  supply  and  return  roains 
with  tho  under  standing  that  *Xter  the  period 
of  use,  tho  plant  *as  to  be  removed  by  the 
©ontraotor  and  become  his  property.  The 


to  construction  . 


2,680.00 
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Cpntraot  ■'  ot  309i      30       r&a  iborne.    For  ae:>h^l» 
tie  concrete  wearing  tsurfac-j  for  :  xpoeition  road, 
wye.    late  of  contrast  January  9»  1915*  Contract 
filed  for  reoord  February  9  ,1915s    Tiae  45  calen- 
dar days.    Completion  notice  filed  /pril  21,1915. 
:aia  contract  covered  the  treatment  of  931,000 
•quare  feet  of  asphalt  and  sand  xiastlo,  at  a 
total  coat  of  %    8,917. 5<> 

Cpntmct  T  o,  310;    John    #  I'e-onald,    For  street 
cleaning  asphaltlo  paved  surfaces  within  the 
Exposition  Crouhds.     This  contract  covered  the 
street  sweeping  by  cto&ns  of  nechanical  street 
isredpere  during  the  ~xpo9ition  perioi  at  a  unit 
price  of  40/  por  1,000  square  yards  per  day  of 
surface  cleaned,  with  the  understanding  that 
there  should,  be  cleaned  eaea  day,  not  leas  t  .an 
250, 0D0  square  yards  or  -ore  tnan  320,000  square 
yariss    Tnis  %as  an  ..xposition  operating  charge* 

Contract  No*  311;      The  Turner  Co  ^p.my,    eor  instal- 
ling pipe  lino  eyeteia  for  auxiliary  water  supply 
fron  Colicn  Cato  Parks  ~"Ue  of  contract  December 
4,1914*    Contract  filed  for  record  Deeeaber  17, 
1914s    Ti^e:    82  days.    Completion  notice  fil^d 
Urch  24,1915.    ?hi*  contract  covered  pipe  line 
froa  the  Golden  Gate  Park    ster  Supply  to  the 
Presidio  ?.eeervoir  and  froo  tne  Presidio  Keoervoir 
to  the  connection  of  t^e   -r.?ositicn  Distribution 
-yetea  a-d  was  based  on  the  u?e  of  aspUaltura  coated, 
welded  steel  pipe  with  '^resser*  sleeve  couplings 
*ith  certain  welded  flanges  ani  specials.  Total 
contract  price  •  «•»•  s.....  37,173.77 

Hontrjiet  ©i_J12:     :  eil  A.  UoLean  C£-?nny  Corw 

•trjetir^  ;-.aco  Irack  Grand  rtani  #1.    late  of 

contract  leceribar  12,  1314s    Contr-ct  filed  for 

r«oord  .Veeenhor  17,1914.    '.in 9  45  calendar 

dajt,    Cosplotion  notice  filad  karch  2,  1915. 

Thi*  contract  ^ae  ci^-r£ed  to  tne  •Vanderbilt" 

and  -Grand  «  rix*  Haeee  but  should  lo> ically  be 

ch:rge<1  to  Construction.    It  ia,  therefore, 

included  herein.     Total  contract  price    20,312.14 
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Contract  Ko*  313t      Um  P,  itortenc  an,    ror  oo;>» 
•truotln£  t.ic  i  cott  i  treat    ntranee.    Oate  of 
contract  December  11,  1914*    Contract  filed 
for  record  :,eceial>£'r  17,1914.    Time  49  calen- 
dar days*    Completion  notice  filed    arch  s?, 
1913*    «ork  done:  Excavation  and  grading,  car- 
pentry and  eonoreto  v*ork,  staff  and  planter 
work,  roofing  and  sheet  metal,  painting,  plumb- 
ing, water  supply  and  gae  piping,  electric 
wiring*    The  exposition  furnish© i  and  placed 
neocabry  an  thermal  boxoe  upon  the  wall*  Total 
eontraet  price  »•*•••••••»••••  •••       $  8,243*00 

Contract  Ho,  3141    "trebles,  Free so  &  Peter* 

ten,    ]»'or  constructing  Fiilaore,  :iakor  & 

l&£Un*\  £t*  Entrances  a^d  j  reeldio    nt:  anca* 

2ate  of  contraot  December  10,  1914*  Contract 

filed  for  record  Ueceaber  17,  1914.    i'lae  45 

ealondar  days*    Couplet ion  notice  filed  -  urou 

6,  1919*    ^ork  donoi    ♦.xcavatinn  and  grading, 

carpentry  and  concrete  work,  roofing  and 

•heat  metal,  palntl  n#,  plumbing,  w*ter  sup* 

ply  and  gas  piping  and  electric  viring.  The 

Exposition  furnished  and  placed  cteser;bryanthe- 

aura  boxes  u  on  the  wall.       Total  contraot 

price,   15,601*30 

figptr^ot  ;'pA  31  §3    ]>unoan?on  &  H&rrslsec* 
Cone truot ing  and  installing  a  tiaber  screen 
for  the  couth  face,  west  face  and  east  bulk- 
head of  >ulton  Lattin,    *ate  of  contract 
Secembor  10,  1914*      Contract  filed  for 
record  December  13,  1914.    Time  30  calendar 
4*ye,    Completion  notice  filed  Kareh  16, 

1°15.      Total  contract  price  3,613*36 

Cojitr^qtJjjOo  316:    Western  building  &  2ngi-- 

naerin^  Co,  "For  constructing  the  waterfront 

entranoe*    Date  of  contract  - -cceniber  17,  1914, 

Contract  filed  for  rooord  January  12,  1914,  To 

be  oonplotod  on  or  before  February  15,1915* 

Completion  notice  fil^d  February  23,  1915* 

*ork  dono:    Excavation  and  grading,  carpentry 

*n4  aillwork,  staff  and  planter  work,  roofing 

*a4  sheet  KCtal,  painting,  plumbic,  water 

•upply  and  £as  piping  aud  electrical  *crk«  Hie 

•xpositlon  furnished  a  portion  of  the  lumber 

required.    Total  oontr^ct  prioe  ••••  4.#,woa.*j 

&2t?^ct_!i9._317:      Otie  elevator  Co.  For 
furniehinG  and  installing  one  pusii-button, 
•loctrio  passenger  elevator  in  the  -  alace 
of  Machinery*    Thie  was  a  loan  contract  on 
*n  exhibit  basic* 
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Cqn^raot  ;  o»  310 1    LcShechy  ;.<roo*  Construct- 
Jn^  Jtaoo  Vrack  Grand  L>tand  ;>a«    I?ate  of  contraot 
December         lv>14.      Contract  filed  for  record 
January  £6,1915*      Tin*  45  calendar  days*  Colt- 
plotion  notice  filed  .  sroh  25,1915*      Tnis  work 
vat  charged  to  tne  •Vanderbilt"  and  "Grand  i  rix* 
laoes  but  ehoula  logically  be  charged  to  con- 
struction*    It  is,  therefore,  included  herein* 
Total  contr&ot  price  •   •••••*•••••      %  25.051*93 

Contract,,  ;o*r  319;      Mitt  3ire  v.orku  Co.  For 
furnishing  "and  discharging  fira  vorxe*  late 
of  contract  February  12,  1915*    7hi*  contract 
covered  the  furnier«inti  of  fire  vrorka  fur  which 
the  Contractor  received  the  following  priceo 
for  each  ehcll  aucceaef ully  fired*    4"  diar.- 
•ter  .'noko  \  aroone  Q  36/  each,  6"  diameter 
bsoke  y aroone  ^  GC/each*  6*  diarseter  -  ay  fiaoke 
Botsbs  *i  v  1*42  each,  6n  di«*cetor  ^ay  Taper 
Figure  Xocibe  &  >1*06  each,  9"  diaseter  Day 
fccoke  Bonbe  C  -?2*9i  each,  8"  diameter  lay 
Paper  l-'igure  ^orube  w  ~1*96  each  and  10*  £peo- 
i&l  raper  Orange  r;oabe  £  §  2»66  each*  Char&cd 
to    xpooition  operation* 

Contract  '  o»  320:      rtrenlo*,  Treese  '  Petersen* 
For  constructing  the  /ar.  i.ees  Avenue  ntrar.ee* 
~ate  of  contraot  .'anusry  5,  1915.  Contract 
filfid  for  record  January  26,  1915.    ii^e  25 
oalendar  days.    Completion  notice  filed  arch 
6,  1915*    ^.'ork  done:    .xcavation  ani  gmdin^, 
carpentry  and  concrete  work,  staff  and  plaster 
*ork,  roofing  and  sneat  raetal,  painting,  plumb- 
ing.   Total  contract  price    4,«10.00 

Contract    o*  321:     John  R.  Cahill.  filtration 

and  i  u^.pinif  ;  yRtem  for  Auxiliary  water  supply 

at.  Golden  Gate  ?ark*    ~-ate  of  contract  -  anuary 

6#  1315*    Contract  fil^d  for  record  January 

26*1915*    Tiae  60  calendar  days*  CoaplstAon 

notice  filed    ay  5 ,  1915*    *'Ork  done:  lurnish- 

i»fi  of  all  labor  ani  xsateri?.le  to  construct 

*nd  deliver  complete  in  operating  oondition, 

*  filtration  and  pU'ipinf~  syeter,*     Hie  xpoei^ 

tion  furnished  punpa,  sJotorR,  painting  and 

•leotrio  wiring  with  F.nni  and  gravel  for  filters* 

*bo  contractor  unloaded  end  installed  all  r>u?ap8 

and  motore  and  other  appurtenance*  furnished  _ 

by  the  rixponltion.     Total  contract  price  •••••     16, 1^*5* 

£&ntraot  ;o*  322:    i^eil  A.  '  cLcan  Co*    ?or  con- 
structing building  and  partition*  for  arine 
•'•ncarjpnpnt*    Date  of  contract  January  9,  1915* 
Contract  filed  for  record  January  26,  1915.  Io 
oa  completed  on  or  before  February  1$  1915* 
conpl*tion  notioe  filed  February  13,  1915* 
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•ork  done  I    Conorete  work,  carpentry  and  iaIH* 

work,  painting,  planter  »ork,  plumbing,  vater 

■upply  and  #ca  fitting**  Tolal  contraot  price  •!  6,766«35 

Contract,  VPt 32^8      io^heehy  :  ron.    For  con* 
ttructlng  fiace  Track  Grand  f,taod  .no.  3*  late 
•f  contract  Janunry  9,  1915.    Contract  filed 
for  reoord  January  26,  1915.     rime  35  calen- 
dar day**    Completion    otlce  filed    arch  19, 
1915.    Ihiu  work  wan  charged  to  the  "Vender^ 
oilt"  and  *%rand  /rix*  raoee  but  thould  logic* 
»lly  oc  clnreed  to  construction.      It  in, 
therefore,  included  herein*    Tot&l  contract 
prico.      •••••*«••••••••••••..«•*•••*,   8,435*65 

Con jracj -  0 Ucdvood  -**nuf  acturerf?  Co* 
>or  furniehing  and  erecting  one  30,000  gallon 
tank  with  aococ»ori*ft.    ."ate  of  contract 
January  12,  1915*    Thin  contract  covered 
loaoe  of  1  tank  and  a  501  supported  strue* 
tare  to  oe  UFed  in  connection  with  the  *alt 
water  0  up  ply  *yste?n  for  a  period  of  1?  Kont^ts* 
The    "^popition  furniehed  the  f oundatisnn* 
Total  rental  including  inutallation  and 

rcaovftl*    *  •  •  . ...  500*00 

Con  tract  £o*  3251    Pacific  *enc»  a  Construction 
Co*  and  United  I  tool  *roouete  Co*    Thia  wae 
an  exhibit  contract  ooverin£  a  loan  to  the 
imposition  of  certain  v/ire  poultry  fencing  by 
the  tao  parties  referred  to*  ^o  consideration. 

£?Iltr*o$  ?  o*  38J> 1     Kaiech  Improvement  Co* 

Special  Aephalti©  '©©ring  surface  for  tJxpo«i» 

tion  roadway**    :.ato  of  contraot  January  li, 

1^16*     Contract  filed  for  record  January  17, 

idlS,    Tinoj  45  calendar  tfaye*  Co^pl^tion 

notice  filed  Karen  29*  19*5.      This  contract 

•ovcred  the  laying  of  627,102  equare  feet  of 

i*  anphaltic  aurface  on  paths  arid  courts  at 

*  unit  price  of  1*9/  per  square  foot*  Total 

Contract  price  10,014*94 

Honjraet  tfc*  527;    City  and  County  of  ~&» 
'rancicco*  I>ate  of  contract  ^eeeaeer  14, 

Yale  contract  we  drawn  to  cover  an 
«n4oratandlng  relative  to  the  ufe,  for  « 
twaporary  boiler  plant,  of  a  municipal  aot 
In  the  Civic  Center* 

« 

teStjracr  0*733$;     Ctrehlo^.  >reese  &  Pcter- 
»<m#  "Constructing  15  Jcioeks  type  "*-*  ^jjj 
•f  eontr&ct  January  1?.,  1915.    Contract  fil^d 
for  reoord  February  25,1915*     ?i»ae  30  c^len. 
4ar  day*.    Completion  notieo  filed   ? 19JJ» 
^ork  donet    Thie  contract  covored  complete  the 
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construction  of  15  kiosks  type  *jr  for  con* 
oestionairce.    This  work  was  done  under  an 
operating  account  at  a  totnl  coat  of  €3333 
end  doet  not  represent  an  expense  to  the 
reposition* 

Cpntraot-Qo  SP.fl:      The  Turner  Co«    For  con. 
itrubtin^  iublie  Coiafort  J:  tat  ion  rfo.  1* 
Date  of  contract  January  13.  1915.  Contract 
filed  for  record  February  26.    Time  35  calen- 
dar days.    Com  pi  tion  notice  filed  ;  :troh  6, 
V>>15»    -*ork  done:     excavatin?:  and  asphalt, 
carpentry  and  dllwork,  roofing,  plaatsring 
and  painting,  plumbing,  water  eupply  and  gas 
fitting  and  electrical  *ork.    The  Exposition 
furnished  through  a  concessionaire  all  the 
piuz3bln£  fixtures  which  were  to  be  used  by 
tac  public*    Total  contract  price   

Contraot  ^o»  330:    ftrohlow,  Froose  &  Petersen 
Constructing  /ublio  Comfort  Station  i'2*  late 
of  contraot  January  22 ,  1915.    Contract  filed 
for  record  February  9,  1315.    vims  35  calen- 
dar days*    Completion  notice  filed  April  3, 
1915.    *ork  donei  excavating  and  asphalt, 
carpentry  and  raillwork,  roofing,  plastering 
and  painting,  plumbing 9  water  supply  and  &as 
fitting  and  eleotrical  work.    The  /xpoeition 
furnished  through  a  concessionaire  all  the 
;>lunbing  fixtures  which  were  to  be  used  by  the 
public.    Total  contract  price  •  •••  •••• 

Contract  J  o*  331:  i'ark  Cornmissioners  0f  the 
City  and  County  of  t  an  ?ranoi£CO*  This  con- 
tract  was  drawn  to  cover  the  temporary  occu- 
pancy of  Golden  Cate  *Jark  for  the  purpooe  of 
pulping  water  thorefrosu 

£2IlLrapJLii?»^33S:      fctrehlow,  J'reese  &  Petersen 
ier  repairing  staff  and  piaster  ~/ork.  T-is 
contraot  was  drawn  to  care  for  the  raintonanoe 
of  the  staff  and  plaster  work  daring  the 
exposition  period* 

SfllLtraot         333:    badenhaueen  7  Co*    I  or  furn- 
Ualng,  erecting  and  installing  one  wetor 
tube  boiler  and  accessories.      his  was  an 
•xnibit  oontraot  and  under  it  tho  contractor 
loaned  to  the  Exposition  during  its  life, 
one  255-horee  power  water  tube  boiler  wita  a 
Ratine  capacity  of  2SG0  square  feet  f or  all 
•ter*a,  water  and  enoko  openings ,  drums,  ™oee 
*n4  other  apparatus.    The  xpo*ition 
thft  foundations,  installed  the  boiler,  did  the 
oriokinc.  furnished  and  installed  th«  jtaek 
•nd  breeching,  the  oil  burner  tanks,  fittlngB, 
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gates,  etc.    This  was  installed  in  the  i'alaoe  of 
Machinery  to  furnish  a  limited  amount  of  sUan 
whioh  it  wan  believed  would  bo  required  in  that 
building* 

jj&lrefiOo^M*    K.  P.  Tittle.      lectrlo  wiring, 

i'alaoe  of  Pino  Arto.    ;>ate  of  contract  January 

22,  1V15*    Contract  filed  for  record    arch  4, 

1V15*    lino  20  calendar  days,    flonpletion  notice 

filed  Larch  6,  1915.     »ork  done:  furnishing 

labor  and  naterials  to  complete  a  wiring  syaten 

beginning  with  the  fusee  and  switches  in  the 

switch  rooine  including  nil  receptacles  for 

patrol  lighting  only  and  txio  installation  of  all 

laraps  and  ref  loo  tors  and  receptacle  h  used  for 

both  control  and  picture  lighting,     ine  .xposi- 

tion  furnished  receptacles  for  picture  lighting 

together  with  laaps  and  reflectors,  service  leads, 

transformers  vaults,  certain  fixtures,  etc*  7otal 

contract  price   •   ..6,222.50 

Contract  ^Qo.  333;      Jas*  Arnott  &  Son*    ^or  con- 
structing public  comfort  station    4.    late  of 
eontraot  January  26*1315*    Contract  filed  for 
record  Larch  4,  1915.    Tine  30  calendar  days. 
Completion  notice  filed  Larch  6,  1915.  ork 
dons;    excavating  and  asphalt,  carpentry  and 
nillwork.  roofing,  plastering  and  painti  g, 
plunbing,  water  supply  and  gaa  fitting  and 
electrical  work*    :hc  Exposition  furnished 
through  a  concessionaire  all  the  plusbing 
fixtures  which  wore  to  be  used  by  the  public* 
Total  contract  price  ••••••••••••••«  ••••  6,622*00 

Contrapfr  Ko.  3Sfla    For  furnishing  liquid  chlor- 
ine and  "installing  necessary  distribution  appara- 
tus.   This  eontraot  covered  t:;e  furnishing  ani 
installation  at  the  water  purification  plant, 
of  all  cylindore,  control  valve  and  other  valve e, 
pressure  gauges,  and  other  appurtenances,  nec- 
essary to  handle  liquid  chlorine  *rith  all  of 
the  liquid  chlorine  necessary  for  water  purifica- 
tion during  the  life  of  the  Exposition.  Total 
consideration  0360*00  which  was  charged  to  the 
operation  of  the  water  system* 

SgSjgact  L'o*  337;    Gyaon  iiroa*   ''recking  Co. 
Construction  of  buildings  and  Cr&nd  St*nd  for 
"101*  hanoh.  X>ate  of  eontraot  February  12, 
1915.    This  contract  w;;s  entered  into  for 
the  aocount  of  the  oonoessionairo  and  is  not 
»  direot  construction  expense  of  the  Exposition* 
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Cgntraot  l  o*  33fl:      lieachy  L  I>u*tenhof  t*  For 

construct in£  Telephone  station    1  and  Cat* 

D9nf •  Looker**    Date  of  cor.tr-.ot  February 

13,1915*    Contract  filed  for  record  arch 

4,  1915*    Tiroe  22  calendar  days.  Completion 

notice  filed  L'qrch  6,  1915.    Total  contraot 

prioe  ....  •   $  1*656*00 

Contrtvct  go*  339 1     i  cLaren  &.  Petersen*  Con- 

ttructing  enlisted  len'a  Club  House,    .ate  of 

contract  February  10,  ,1915*      Contract  filed 

for  record  J  arch  15,  1915.    rinse  45  calendar 

days*    Completion  notice  filed  Varch  17,  1915. 

v©rk  done:  exc&vatinj  a/»d  grading,  carpentry 

and  masonry,  staff  and  plaster  work,  roofing 

and  sheet  metal,  painting,  plumbing  and  water 

supply,  gas  piping,  electrical  work*  Total 

contraot  price  •••»*..•••••••••••  •  ••••  15,349*86 

Contract  :o.  340:     -rightson,  Anderson  h  Yost* 

/or  asphaltlc  conorote  s-a?rin;;  surface  for 

Imposition  roadway c*    Sate  of  contract  February 

16,  1915.    Contract  filed  for  record    ^reh  6, 

1915.    Vine  30  calendar  days.    Completion  notice 

filtd  April  7,  1915.    Under  this  contract 

249,401  square  foot  of  rock  and  arphaltic  mastic 

*et  laid  on  exposition  roadwaye  at  a  unit  price 

of  2if£  per  square  foot.     Iota!  contract  price 

with  certain  extra  -»ork  ••   6,176*49 

Contract  No.  341:_      Beechy  &  Du«tenhoft.  Con- 
structing rervitfe  building  Annex.    Sate  of 
contract  February  13,  1915.    Contract  filed 
for  record  ^areh  4,  1915.     liae  22  calendar 
days.    Completion  notice  filed    arch  6,  1315. 
i'ork  done:     ?:xcavation,  foundations,  framing 
and  carpentry  work,  mill^ork,  glass,  hardware, 
•tnff  and  olaeter  -work  and  painting,  all 

ooaplete  except  wiring.     Total  contract  price  5,939*50 


Contract  .  o.  34 P.:      Cadillac  i-otor  C*r  Co. 
This  'contract  covered  tj.e  lo^n  to  the  exposi- 
tion on  an  exhibit  basis  of  t*o  no tor  pro- 
pelled ambulances  for  use  in  connection  *ith 
the  exposition  emergency  rioepltai* 

Cpntraot  »o«  343*      Pacific  Kissel  Kar  -ranch. 
Shis  contract  covered  the  purchase  of  hieeel 
automobiles  at  a  total  sum  of  vl, 060*84  w.icfc 
*as  oharged  to  Exposition  operation* 

Ntraot  ::o*  344:     EhreYe  ^  Co.-pany.    This  con. 
traot  eovered""the  furnishing  of  certain  bronze 
tablets.  Lot  charged  to  construction. 

£&atraot  No,,  34JS:  Cancelled* 
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C^ntroot,  'io»  346l    H,  W«  Johne.L'annville  Co. 

Acoustic  Correction  of  --position  Auditorium* 

Date  of  oontraot  larch  30,  1915*  ContrtiOt 

filed  for  reoord  April  6,191b.  Tine  30  o&len* 

dar  days*    Total  contract  price   £  11,000*00 

Contract,  Hp.  347:  ^  or  tensers,    For  con- 

structing the  Creek  Pavilion,    This  was  not 
*  oily  a  construction  charge,  the  exposition 
aoting  for  the  participant*    Total  contract 
price  CO, 282. 00*    Under  this  contract  the 
partially  completed  building  by  the  Kali 
fcyndloate,  a  German  participant  who  withdrew 
frora  partlolpa  tlon  on  account  of  the  war, 
was  purchased  ana  converted  into  a  Creek 
favlllon  ab  noted,  toward  the  construction 
of  which  the  Exposition  subscribed  the  eua 
of  £4.000  and  the  participants  f-6,000. 

Total  contract  price  ••••.•••••••••*..««••••  9,282*00 

Coot  ^ct.  Ko.  34Si      throve  &  Co*    Thir  con- 
tract covered  the  furnishing  of  certain 
bronae  tablets*    Hot  charged  to  cor s truotion. 

£oi!^?L^ot^>o_*_34j>:      Uireve  A.  Co*  Tni^  eon* 
tract  covered  tne  furnishing  of  certain 
i*ovin£  fupaj  not  charged  to  construction* 

Contract  '*q*  350:  Ctrohlo*,  Ireese  Petersen* 
Alterations  and  additions  to  Festival  Hall* 
This  contract  covered  the  a  -4tion  of  oaloony 
and  galleries  in  festival  Hall*    -ate  of 
oontraot     •  To  be  conplatsd  on  or 

before  Lay  12,  1915*      Completion  notice- 
filed  *....    1915.     Total  contract  price  ••••  10,160*00 

ll23tr*9jMfo._35lJ    r.trehlo*,  Creese  £.  Peter- 
•en.    Alterations  to  >  on  tana,  arehouse* 
This  contract  covered  certain  interior  work  in 
a  nearby  brick  loft  building  for  the  purpose  of 
accommodating  visiting  troope  to  the  xposition. 
total  contract  price  .9620*60,  which  wae  ennrged 
to  -xposition  poriod  operation* 

£Pi!lriiOtJ'o»--352:    david  Graham.    >'or  con- 
ttructing  yine  Arts  :>uildiri£  Annex,    ^ate  of 
•ontraot  Juno  2,1915*    Contract  filed  for  record 
Juno  21,  1915.     Time  30  calendar  daya.  roc- 
Pinion  notice  filed..  1915.    ork  done:  excavat- 
ing and  grading,  carpentry  and  millwork,  £lazin£, 
roofinc  and  sheet  metal,  staff  and  plaster  work, 
painting  and  electrical  work.    Total  contract 
price  •*  •  12,940*00 


TCTAi*  CKAftCiO  TO  JJW&lTlH  COSSXftOCTlOH  ...  C-9 .208,310.36 
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|?-:cial  ro'iT;. acts 

_U«'CUiJXNC  LUUflV.n  VARIOUS  FESTAL  CO.»T.HAC?E •■*__ 

Contract  Ko*  X;    Thos.  Corsuet.    For  furnisliing 

piaster  coaele  for  service  -uilding.  : -ite  of 

contract  October  24,1912*  Total  contract  price  >  815.C0 

fontract  '  o*  2:    Sunset  Construction  Co.  >or 

furnishing  tease  and  equipment  and  drivers 

to  excavate  ditch  for  draining  sand  fill* 

late  of  contract  Kovesber  19*  1912*  Total 

contract  price  •••••  •  •   25*27 

Contract  Ko.  3;    Francis  rsoke*    l*ate  of  contract 
..oreaber  20.  1912*     Xo  obstruct  complete  a  ten. 
nit  court  on  /rceidlo  reservation*     Total  con- 
tract prie      -  •  •   406.53 

Contract  !--o*  4:  Caldvell  Company*  -ate  of 
contract  June'  lO,  191?.  24..SCC  cubic  ysrds  of 
sand  at  1C/*    Total  contract  ptice   3,968.72 

Contract  Ko*  S:      I'ahcney  ~ros.  Pate  of  contract 

Ao£uot  1,  1>12.     Furnishing  3,000  cubic  yards 

of  crushed  rock  at  75/.     Total  contract  price  2,250.00 

fon tract  'o.  6 1      A  Paulsen*    3orin£  test  roles 
forbuilding  foundations,    -ate  of  contract 
spteaber  25,  1912.     Total  contract  price    8^0*00 


Contract,  T-o*  7;    American  rred^ine  Co-^p^ny. 
-ate  of  contract  ^cenber  4,  1312*  dredging 
>ulton  2>asin.    ^red^e  £25.00  per  day  of  *2 
hours*  lowing  $XCO.  Total  contract  price  ...... 

Ion  tract  ■  o.  6;.    Ctate  Construction  Coeipany. 
♦  ate  of  contract  ^cco^cer  9,  191?. 
te«t  piles  in  j.arbor  Vie*  fill.    Piles  1^  per 
ft*     Labor  and  naterial  at  coat  ?lue  16  . 
Total  contract  price  *  •  •  • 

Contract  So*  9:     Pacific  Coast    redfiing  k 

Heclamatlon  Company*    -Ate  of  contract  ~cof~c«p 

«•  1912.     rumiehine  claa  s^eel  dredger  *ith2i 

yi.  bucket  with  oil  oar^e.  fuel  a >d  crejs  for 

eontinuous  operation.    $95.00  per  da> '  •*  J* 

Ws  with  deductions  for  delay  and  additions 

for  additional  runnir^  ti*e.    Total  contract  974.4s 

Price  •*  *  * 
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Cpptrnot  KoV  101    hoaly-ribbittc  Construction 
Company*    .Onto  of  oontraot  ^eoember  9,  1912  ♦ 
furnishing  and  driwing  pile  dolphins  alon^- 
K&rbor  View  Ceawall*    Use  of  driver  £48*00 
per  Cay*    Pilot, IB/  per  linear  ft.  roving 
U0.00.    Total  oontraot  price   $ 

Contraot    o*  11:    Jihip  cwnere  &  Kerchnnte  Tu# 
fceat  Company*    £urnlehlng  and  operating  tug 
boat  for  towing  bargee  from  I'aorsioento  Kiver. 
$90*00  per  day*    Total  oontraot  prioe  ••••••• 

Contract    0*13:     «?•  C*  Tibbitte  &  Co*    I/ate  of 
contract  ^eooiaber  9,  1^12.     - ettin    decks  and 
installing  sideboards  on  taree  bargee*  TotaU. 
contraot  prioo  ••••••••••••••.»•••••••••*•••• 

Contract    o»  13rS    Crowley  launch  &  Tug.-oat  Co* 
furnishing  six  lighters,  two  at  '300*00  per 
sonth  each,  two  at    175.00  per  tsonth  each  and 
two  at  C150*C0  per  nonth  each  for  barges;  one 
derrick  bar^e  and  one  35-horse  power  launch  with 
labor  ant  fuel  $450*00  p«*r  month*  Total 
oontraot  price  •••••••.•••••••••«••••••••.••. 

Contract  ?o*  14:    Oakland  iAanch  &  Tugboat  Co. 
Contraot  dated  Ueccmbcr  18,  1>12.  *urniehin~ 
one  anchor  20  x  40  bar^e  at         per  aonth  and 
two  9  x  30*  pontoons  at  .  2b  per  month  each* 
Total  oontraot  price  •••••••••.••».••«.*•.•«• 

Contraot  -  o»  15:     *m.  Sunder  A  Bon*    Tate  of 
contraot  December  IS,  1912.    Letting  decks 
and  putting  aide  coords  on  barges.  Total 
oontraot  price 

Contract  "o«  16:    City  Supply  Company*    -ate  of 
contract  -eoenoer  19,  1*12,    PurniR.ing  one 
li  yd*  I  rown  Brown  Loist  crab  bucket  at  £7*50 
P«r  rant..     Total  contraot  price  •••• 

fipntracj,  Va  ._Jl  7 :     I  e  r  c  e  r-  Tr  ae  e  r  ■  C  oap  any  *  Date 
of  eon tract"  ^eoeabcr  26,191?.    Driving  test 
piles  un4cr  a'alace  of  education.  tfile  -Iriver 
and  equipment  £10.00  p^r  day,  materials  * 
?Ue«,fuel,  etc  at  ejst.  laoor  cost  plus 
*5.-*    Total  oontraot  price    ••••  •••»• 

I&ntract    o.  in:    State  :  oard  of    arbor  Com- 
fcissioners.    -ate  of  contraot  -eces*b*r  31,1912 
'urnianln£  oreosoted  pil^s  in  pile  booa.  *otal 
oontraot  price  ••••••»..«  .*•*.  


216*40 


3,725.00 


536*32 


3,113*17 


143.34 


46>J*04 


16*75 


1,240*25 


1763.98 
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Contract  *  o*  19:    Pringle,  L-unn  Ac  Co*    Late  of 

contract  January  6 , 1913,  Lo^erin^  ?t*£ason 

v»ter  Sain*  Cost  plus  10 ^« Total  contract  price  *|  212*94 

Cpntrnot  ?-'o*  20:    C.        Sain  ft  Co*  Sate  of  con- 
tract January  7 , 1913*    Furnishing  ona  1630  lb* 
Anchor  and  90f  of  Chain  .we inning  1540  lfca.rental 
2/  per  lb*  per  3  months.    Total  contract  price  •  35*70 

Contract    o«  21;    Sunset  Cons  traction  Company* 

-ate  of  contract  January  fl,  1313*  yuraishlru- 

i^ap  care  and  bOQ'  of  portable  traci  vith 

attached  ties  and  all  tools,  animals  and  labor 

rtquired  to  sales  fill*    -uap  c*~rs  50/  per  day, 

Track,  tools,  etc*  v5*00  per  day*  Animals, 

plo«s,  etc*t  the  sane  as  £lven  in  schedule  under 

contract    o.  IB  and  Contract  '  o.  2:6,  A-aoor, 

cott  plus  10 Total  contract  price  ••»•••••••  722*90 

Contract  -  o*  2?t  C&ncelles* 

Contract  So*  23:     n,  ~.  Clade  -unber  Co*  -ate 

of  contract  January  10*1913*    Supplying  at 

•sited  States  Ar~y  transport  -cc*  1,334,231 

f*  3*>SS*  of  lusher  for  .  alace  of  iacninery* 

Total  contract  price  •••••••*•*••••••••••«••••«  23,326*38 

Contract  no*  2,4:    Tilsoa  -roe*  Co*    Date  of 

contract  January  10,  1313.     : upolyin~  at  nif.d 

Statei  Arry  transport  -cck  1,361,963  ft.  •  • 

of  lunbsr  for    alace  of  f-acr.i&cry.  Total 

contract  price  ••••••••.«•••••••»•«  •••••«   24,070*67 

Contract    o.  25:    i*oop  I^b^r  Co.    rate  of 

contract  January  10,  1913.    Supplying  at  -nited 

states  Aruy  Zoci.l ,174 ,625  f  L-  .  •  of  lu-sber 

for  :  alace  of  Lac&iscry*  total  contr  act  price  2^,625*53 

Csatract  to.  21:     Cuddcn  4  Cbrlsteass-R.  l  ate 

of  contract  Jar.u-.xy  10,  1*13*       uppiyir^  *t 

waitei    states  Ar~y  .Transport  ~oc*  2,  7^6,3-Cl 

a***  of  ijzLber  for  r*ia?e  of  i.a,ehifcery.  total 

eostract  price  •   50.473* 75 

-3stragt__:;a-_  27;      -ilton  ~ro*.  i  Co*     -ate  of 

eosiract  January  10,1»13.    £u?piyin«  1:3,642 

J.  *of  Ua&ber  £  C.  15.03  ?*r  •  for  temper-  ^ 

ary  ..ead*ay§.    Total  contract  price  •«  i*o*c*« 

extract  rp,  2  .x     rudder,  h  Ckrieteni*^.  t,ate 
cf  contract  January  10.  1*13.  -applying 
^3t244»^.-*  lAtaber  *  415. t~3  P«r  .  for 

te?.*-or*r/  reai*aye.    total  contract  price   z."  •  -  ' 
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Contract  ho.  23:  Loop  Lanber  Cor.pany.  Late  of 

cjatract  January  10,1913.     -applying  104,776  ft. 

L.j.  of  lumber  w  vlb.OO  per  •  for  temporary 

roioraye.    Total  oontract  price    |  l,4i7.4S 

Contract  -  o.,  30:    ^ercer->raeer  Co.      L«ete  cf 

contract  January  1,1313.    >or  cons  tractive  a 

line  cf  t  inter  piles  and  installing  dolphins 

and  wooden  worx  elon^  west  else  of  united 

£t*te»  Ar^y  Transport  lock.    Floating  pile 

Irircr    10.00  per  da./ #  f  uel  .11.  0  per    v.  , 

lator  and  material  eoct  plus  10*,  towing  at 

cost.     Total  contract  price  •  7. .... •  1,433.48 

Contract  imO.  SI:     Pacific  Telephone  a  ?elerra-:A 

Co.    Late  of  contract  January  8,1913.  letting 

three  polet  arvi  one  £ay   su/c  ■  two  anc&ors  and 

re-arran^in^  Cowemser.t  poles  at  iort  i-AWon. 

Total  contract  price  •  •   75.92 

Contract.  ♦  o.  321    3 •  l  J.  ■  lcane.  Late  of  con* 

tract  January  24,  1913.    J-urcisais£  ar>d  laying 

A*i  plain  linoleua  on  tse  floors  cf  t£a  0 :  f  io  2  s 

la  t-^e  -crriee  Building.     :otal  contract  price  ••  271.62 

Co^troct  :>o.  S3:     *•  &  J.  Cloane.  -ate  of  con- 
tract -  asaary  £5,  1>13.     rumie^in£  aed  aanging 
157  tJiai 0 s  on  wirvoo»s  of  L^rrice  Ljildirig,  Total 
contract  price  •  ••  17o. 


ft** 


gestr^t  -0.  34:     Psu  bonder  i  S$a«.    late  cf 

eor.tr^ct  i"e:r.*ary  4,  1913.    Repairing  fire 

tirgte.  Total  contract  price   S£0,00 

Contract  :_e.           Union  iaaber  Co.    Tate  cf 
co-tract  7eor-*ary  13,1313.    :*p-lyis£  at  tie 
aaited  State*  atkj  Transport  Loci  2£3  ,:-£  0  ft. 
of  lsoi^r  (3x5^-10  or  12,6x3-10  or  16 1 
ils.o:;  5x6-10  to  14  •  lc&s  f*r  reepor- 
uv  £**£wajrs.     Total  contract  price   <,18^.t-S 

1^-troct  2.  Tg:  rite  :orer  To.  Tate  cf  con- 
tract ?e  dreary  24,1313.  Teccr^tins  t^ro  rcozas 
ia  ta*  -errite  3-&iialS£.  :©tal  contract  price  ' • 


c  -  a?  tr*e  ti  0* 


71.  C 


OlT«t  So.  27:     Ces-eral  ii?ctric 

Ttte  orVontract  Fe'oraary         ±»^3.    - ano* 
•ltctrical  T-ori  la    errie  Ssaildisg.  "©tal 
cortr&ct  price,.  • 

j rc  t rat t    0 .  3' :    r*rcer-rra*«r  To.  Lite  of  eo-n» 

tn-rt  ft±r-s^?  £6,1313.    LTiwissg  fo-r  clatter* 

•f  Uit  pile*  •na*r  .  ala-ot  sf  : rw .t;*rtat.  0  . 

&e*tal  :f  driTer  ar*o  «;*ip^e"t  .12  per  u.. 

-^ar.  tin  ol*s  U  .    *il«*  *•  «-»*•  **t*1  _  „ 

t-i tract  crlee   •  
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fontraot  :*0t,  391    Canoe 11*4  • 

Contract  Ko. . 40:    Philip  tchuylor.  Late  of 
contract  i-arch  1,  1913.     Installing  garden 
iprinilinj  eye  ten  adjacent  to  Service  Build- 
in*,  approximately  11061  of  j"  tipe  and  flu 
tin***  16  water  hydrantt/t  9*P«  re-dipped, 

second  haz*d.    Total  contract  .rice  •••   %  215*00 

Contract  i'o.  41:      =  eetem  Iron  ^orks.  Date  of 

contract    arch  1,  1913*    Tumi  thing  and  in«j- 

tailing  of  t<*o  fire  escapes  froa  seoonl  story 

enl  roof  of  Cervine  iuildint;.      total  contract 

price  #  •  •   540.00 

Contract  -  0.  42:     Union  Lwzbtr  Co.    -ate  of 
contract  -  ar£b  1,  1913.     fupplyiar,  23,443  ft. 
3.  k%  of  lumber  at  £14.00  per  •  for  te.'porar/ 
bulfchs&d  along  north  front  of  ialn  Group. 

XoVal  contract  price  ».••••••••••.•••••..•*••  321.60 

Contract  "o.  43:  Cilhooley.    late  of  c  o»- 

tract  *- arcn  3.1913.     >or  furnishing  ^nd  4e* 

liTtrin^  loo~s  ani  clay  fros  nearby  lot  exeava. 

ticn,  25/  per  load.     rotai  contract  price  ...  115.00 

Contract  :p.  44:  G.  Clar^i.  Late  of  contract 
•  arci.  4,  1913.  7or  furnishing  a^i  delivering 
loan  asd  clay  froa  nearcy  lot  excarati  >rif 

25/  per  load.     Total  contract  price   49»73 

Contract  S3.  4  5:      >olph    11  If  *  Co.     Late  of 
contract  -  arch  13,i9-\3.    }'uni«-.i*,-  az*d  ^ellT^r. 
in,;  cpproxi-atcly  7  :,:>:•  **es:s6»i»s£  extra 
strong  asphalt  un  rcdip^i  ~~t*r  oip*  in  asm  ants 
aai  trices  per  haadrei  feet  as  folio**:  10.C-0O 

ft.  sf  u*  at  t4.^:j    5:. of  ir*  **  ^.oo  a«i 

lO900Qf  of  2*      I 11.00.  total  contract  oriee  3.9<j7.3C 

Contract  ^,  46;      Corrill  Lro*.  -ate  of  eo  - 

tract    *x*h  13,1913  .    /mi^i^  espii^ffieat 

eorsittl-g  of  1*0  li».  ft.  of  traefc.  o"A- 

tarred  section  of  trae*.  t*o  i^P  ears  a**S  «©« 

switch  at  a  rental  of  ll.O-O  p*r  iv«  Total 

wotract  price   #^ 

£i2i!3£L.  o .  47:      ?*elf  ic  Aaacillary  ^ir*  *Xar& 
cs.    ^ ate  of  coatraet  Stare*  13,1913.  Jor 
•-.-ippi^r    erviee  fit:  fi** 

:>tU  rental  $*.0C  per  &ost^-.    So  service  *ae 
*«*dere-i  ^ssisr  this  extract. 


atract  So.  43:     :e:.        L-s*  •  Faapi&g  -'«€ir,t 
•    Late  of  contract   _:rti  17,1*13. 
i^-e  a^e  *Lor»  7x5  vertical  tr*plax  pnfixp  o* 
»ivl*  eeti^  t/pe  bs*sv*4  5=»  «2«t 
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•ufflolent  length  to  receive  no tor  Including 

pedestal  for  the  latter,  all  for  use  In 

connection  with  the  apparatus  for  the  Ferry 

Clip*    Total  contraotprice  •  •••  •••••••       3  1,096.50 

£pjitract^o«_49!    Walter  JL.  Kuber*    rate  or 
contract  Sarch  17,  1913.    Preparation  of  struo- 
tural  plana  for  k'otor  Transport  it  ion  Building. 
Centraot  price  £3,000*    This  building  was  never 
constructed  and  the  contract  vac  settled  at  •••  250*00 

Contract  !*o..___5Ql.      r»  K»  r?nydor.    I^ate  of  oon- 

tract  March  17,  1013  .  Preparation  of  structural 

plane  for  ths  Palace  of  horticulture*  Total 

eontr&ot  prloo  •  •••  *••••   2,652,72 

Contract  /',o.  51:      JT*  ~>*  Calloway*    Date  of  con- 
tract -arch  17,1913*  Preparation  of  structural 
plans  for  To«vor  of  Jewels.  Total  contract  prioo  4.217*89 

Contract  110.^52:,      Cmith,  Ijo^ry  *  Co*    Date  of 

contract  .arch  17,1913*    Jnn:>oction  and  t^wts  on 

material  for  oervlce  water  supply  ayoten*.  .r;atos 

per  ton  as  follows:  6"  to  12"  converse  pipe  • 

20//4-,  30/.    Sittings  and  specials  40/,  bronao 

hydrants,  gates  and  gate  valves,  2  -  of  coat* 

Total  contract  price  ••  ......   74*34 

Contract  l'o»_  53:      imlth,  vwory  Co*    2&te  of 

contract  :.droh  18,  1913.     Inopsetion  and  tests 

on  naterial  for  high  preeeure  ?;ater  system* 

Rate  per  ton  as  follows!    Drcssur  Joint  <lpc 

20/,  fittings  and  specials  40/  with  additional 

charge*  according  to  amount  of  tine  required 

for  additional  inftpection*        Total  contract 

price  •  .   621*85 

Con  trap  t_?io«  54:  Cnith,  winery  k  Co.  "ate  of 
oontract  Karch  1°,,  1913.  Inspection  and  teste 
of  structural  material  for  height  ferry  Apron 
of  local  shops.     Total  contract  prloo  •  ©u«vv 

£ontjraot^;:o.  55:      K«  C*  Couoaot.    -ate  of 
contract  L:*rch  10,  1913.    Preparation  of 
•tructural  plans  of  Palace  of  Sine  Arts 
total  oontract  pried   

£o£tTaet_i?p.  56:     ^:  e  rc  c  r->  .Fr  as  *r  Co.    Date  of 
contract  Uaroh~19,  1^13.    Pulling  old  piles 
and  removing  certain  structures  lying  on  beach 
*t  Harbor  Vie*  3aths*     Floating   "river  -  10.00 
Per  day*    lieoeanary  fill  MUOQ  per  da,/, 
J-aW  and  isateriai,  cost  plus  10>*  Towing 
*t  coet*    Total  contract  price  •••• 
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Contraot  !«'o<  bfl    fcudden  A  Chris toneen.  ^ato 
of  oontriiot  v&rch  21,1913.  supplying 
602,671  ft.fi.'  •  of  Ties  for  :ypo^iUon 
Terminal  Hailroud.     exGxG*  •  vl4.75,7x5xQ,« 
,15«50.    Switch  ties  -  £15.50.  Total  con- 
tract prioe   $  8,867.12. 

^ontmot  "Q»  58 1    K.  H.  ^earnon,    Z>ate  of 
eontraot  -arch  24,1913.    i'ovin^  and  re- 
setting Presidio  Lodge  £54.    Total  contract 
prioo  ••••••••  ....  646.00 

Ppntraot  ;:q.m  59;     *•  V.  Button.    I;atc  of 

eontraot  iaroh  10 *  1913.    burnishing  loam 

and  clay  from  nearly  excavation  at  25/  per 

load.    Total  contract  price  ...........   494.25 

flpntrftot  Kg*  General  Klootric  Construe- 

tion  Co.      ZJate  of  contract  :  aroh  26,1913. 

Installing  push  button  swltohss  to  control 

lights  in  variouo  roono  of  ^ervl^e  Building. 

Total  contract  price  •  •••  •   33.00 

pontraot    o.  61;    Philip  Schuyler.    2nte  of 

oontraot  l arch  28,  1913.  Certain  changes  in 

Sfttcr  eynten  of  /roe lib  »:e»orvation.  Coat 

plus  15,  .    Total  contract  price    40*65 

Contract  J  o.  C2i    J.  «•  j.o:*o.    1-ate  of  coru 

tract  H arch  28,  1913.    Coring  12"  walla  urnm 

•vxponition  Grounds  at  54.25  per  ft.  Votal 

eontraot  price  •  •  •   1135.  75 

£p.n t r act  u p .  63 :     -ileon  ;iros.  &  Cp.    ~ate  of 

eontraot  i^aroh  31 ,1913.  Supplying  25,372  ft. 

B.k,  of  luaibor  for  iioad  Curbs.  Total  contract 

price.....  •  460.12 

Contract  'fp,  641     6.  S.  ^lade  Limber  Co.    -'ate  of 

eontraot  April  7,1913.  s:upplyln£  at  i-'ulton 

iaiin  iiarbor  103,353  ft.i*.&.  of  iusibar  for  Teapor- 

ary  Koadsaya  at  ;14«50.  Total  oontraot  price  •••  1,521.02 

£p" tract  Ko;_6S;     B.  S.  Blade  Lumber  Co. 
^ate  oi  eontraot  April  7,  1913.  applying 
52,492  ft.  ii..*  .  for  Concessions  'i?triet 

Hoad  curbs.    Total  contract  price   B3S»99 

^^2irafiJLA<>^           ^"iraffine  ?aint  Co.     ~ate  of 
contract  April  9,1913.  Labor  and  rcatoriiil  to  pre- 
pare and  treit  80  piles  for  Fulton    asin  *h$rf  at 
52/  per  linear  ft.  cf  pile  covered.  Total  contract 
price  ,..„  #   405.76 

fc.it~All  lunber "oon tracts  «erfi'  subject  to  2,  discount  for 
cash  in  10  days.    Applied  to  Rill  price  only.  Freight 
was  usually  fro:  ^3.00  to  V4.7S  per  B.K. 
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Contract  ho*  67:    Pringie,  Dunn  &  Co.  Date 

of  oontraot  April  9  .  X913»    XrmtalXirte  340 

linear  ft*  of  eov/ftp  pipe  in  the  Couta  Car* 

dene*    TotaX  oontraot  price   $       240* 00J 

Contract  tto.-Q&l      PringXe*  Dunn  &  Co.  Date 

of  eontract  April  9,19X3.    Xnatalling  864 

ft.  of  eewer  pipe;    24"  at  &X.00;  21*  at  80r; 

15"  at  42/;  X2"  at  2X/;  8"  at  X3/  per  Xin. 

ft*    Trenching  and  Xaying  50/  ^er  Xinaar  ft* 

TotaX  oontraot  prioe  ••••»•••»••••••••*,•••  i,04X.45/ 

fontrnot  '  o*  69:  £*  K.  Pearson.  I<ate  of 
contract  ApriX  10,  X9X3.  Moving  a  76  ft 
oiX  tank,  ehelX  and  scrubber.  Total 

oontraot  prlco  ••••••  •  .....  923*00 

p0n tract  kq.  701    Tnon.  PoXlard.    Pate  of 
oontraot  April  11,  19X3.    Supplying  at 
FuXton  £aein  625#X22  ft*  J*-*  of  lumber 
for  the  i'alaoo  of  i-duo&tion.     TotaX  con- 

tract  price  •    10,27j*58 

Cpntrr.ot  71:        8,        Hlade  Lusabor  Co* 
~ato  a  contract  April  XX,  X9X3.  Supply- 
ing 621,230  ft*  iJ.U*  of  lumber  at  Fulton 
Basin  for  the  i'alace  of  Education*  Total 
oontraot  prioe  ••*••••••«••«••«*•••*•>•••»•  9,969*11 

Con t root  :o.72.  6haa.  tt*  V'cCormick  &  Co* 
I/ate"  of  contract  April  11,  X9X3.  fupplying 
623,0X8  ft*  2«£«  of  Xuraber  at  FuXton  Lasin 
for  the  Palace  of  l*duc  »ticn#    Total  con- 

tract  price    10,299.11 

Contract  Ho.  75>:     Sudden  fe  Cbrieteneen* 
-atcfof  contract  April  XX,  X^>X3.  fupplyin* 
723,0XX  ft*  a.lt*  of  i.uraber  at  'uXton  :  aein 
for  the  Palace  of  Education.    Total  con- 

traot  price  •  13,3Z4*A7 

^2it10t_2o^J^4:        iison   >ras.  Co.    Date  of 

contract  April~ll,  13X3,    Supplying  664,773 

H*  -i.'  •  of  Xunber  at  tuXton    asln  for  the 

'aXaco  of  ^duosition,    TotaX  contract  price  •  •  11,140.17 

toiK^PX-.  o-  75:      Osi t ted. 


i  Tbeee  oontracte  were  drawn  to  permit  the  cioeins 
out  of  oontraott?  ;.X2  nni  A3  respectively  a  deduc- 
tion frou  these  latter  being  taken  accordingly* 


•  B2J  • 


f  AVUtVPACmc  IVTEKXATTOXAL  EXPOSfTIO* 
PhM—  «f  Warka 


^tr*gt    ».  Tg;    fcititsri  0.  ->erfli*\£.  r*tt 

fira*?tfcral  pls.ni  fsr  feitiTsi.    ill.     Tt  v&l 
e&rtr^et  ; ri : e  •  •••••  ♦..  

Ttrtr^l  .      6C:    vii*-^  _-rti#  Cs.    >*tt  5f 
eftstnrl  i^rll  I?,1*U.    i^l/i^-  sa.eu 
fW*  •  tf  ImVtr  ftr  ti*  .  i-Ivc  e  ef 

i.fcfLit*rr.    :»va,i  es^tr&^i  :rri*t   ..  41Z.ll 

•t-t'.rvtt        %l;    *ilt-ss  .:r*t.  £««    :*v*  cf 

•  rf  laart^cr  f;r  t^e  .  >. 

e attract  Trict   &:<3»37 

ft*        •  if  Laai^T  fsr  ts*     Li.t.ei  if 

/T-tttittf.     ItV&l  e*--trt^l  ;irice   II  ttZ4*  ?< 

It*  in*t    ?.  ??:     •c^p  -«sr^«r  t  :•  sf 
•retra*!  A>rU  li,  1112*  S3*»*J?1 

--rriusVf.  c&strsrt  jTi.tt  .............      \A  &M**4A 


it-w.  .r^t*nt.     :» e^«tr**t  ;rit?  ......  .  I4,£?U*< 

Ir^tx  rf  .ml!  it  Lin*'-*l  t7  i^rnr*  ^ 
v  :nw  f*^tr*ei  ;rt-tt   «,v*~»-e. 


lur-r,  te^it  a«i  f ^-ip^-t  to  i-stU.1  n;ita 
tar*  t.rf^3  f »r         rtr:^- i  fir*  tl^n  t=*l 
j-r^ir*  ii£zal  »ires§  c^.^ilf  t*i-^ 

U  e&strfcet  ?rte«    $  .*2 

tM.ilS  f V.        •  cf  ix:-f  r  f :r  tit  ito 

rf  <rr»i:»?tt.  t^trt-ct  .....        15 '2 

fl»l«  •  ef  2        r  frr  list  r*itc<  : f 

.-Uti:; c: = t rve l  jrls*  ............         1 , * li 

•fvr.*t         »?;        5 rt Ias ■*  l&e&9 t  Z : .  ta 
r-'  ra&rset         5.  1112  .     Zs?-  Iji^-Z  2****3  fU 

Im^cr  f*r  ?il*-i  r&a£32*j  s '  , 
. ia^Zm    Is Vii  rtrtrs-ct  ;rir«  •••  ...... 

r-^rt         tI:        .  *:u*  ;  5£rS.*t*a»*=  •  - 

£ •  •  si!  *iZ5.i-:r  T:r  t-eqwsraJar  is*****/1** 

t^irxn  ?rl£«  .............  a ........ .  2r£Sl*£i 

*rttn^«.  "  r.   M ;    £=cyi52B<a   ..  f  Vrr  "s«     "  t e  if 


Izr^s?.:  irs  sakSU*  'Iriu:;'  savin 
Ml^rjjt  i  V:  i*  i_r  *  l&£   ' ' fl  ** 

*  '    *  '      i  -  -  -  *  ;  i     '  -         LSI*  I  -'.-•.-» 

t:nvfi4:   •  -  -  —  e^** 
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Contract  ...not.  9Gl    redden  '  Chrieteneen.  Date 
Of  eontraot  fcey  7,1913.     tup  plying  1,461,279 
ft.  B»*t  of  lumber  for  the  Palace  of  Agricul- 
ture* Total  contract  price  ••••••..«,,.,,,., 

gontraot,  So*,  97:    Loop  Lumber  Co.    „  ate  of 
coutraot  ~&y  8,  1913.    Supplying  787,724 
ft.  3*W«  of  lumber  for  the  Palace  of  Agri- 
culture*   Total  contract  price  ......  

Contract  )  o.  9T:     S*        Klade  Lumber  Co* 
Date  of  contract  liay  7,  1913.  Supplying 
701(916  ft.  Il*'4*  of  lumber  for  the  Palace 
of  Agriculture.    Total  contract  price  *•••* 

Contracture  99:  Ch?e.  H.  VoCoroick  Co. 
-ate  of  eontraot    ay  21,  1913.  Supplying 

126,104  ft.  of  lumber  for  temporary 

road-ray  b.    Total  contract  price  

Contract  Ko*  IQOf    Chas*  U*  reCormic^  Co. 
-ate  of  contract    ay  21,  1913.  Supplying 
28,309  ft.  ...  of  lumber  for  the  Palace  of 
Keoninery*     Total  contract  price 

Contract  ■  o.  101:     Trower  Broe.    "ate  of  con- 
trr-ot  -ay  26,1913.    Supplying  805,243  ft. 
•       of  lumber  for  the  i'alaoo  of  Liberal 
Art*.  Total  contract  ^rioe  •••••.••**••.••.«• 

£9Jltraj3j_j^o._102|    iudden  &  Chris teneen. 
-ate  of  contract  iay  23,1913.  Supplying 
30,501  ft.  B*&*  of  lumbar  at  the  Ferry  Slip* 
for  srarehouco  :.o.3  Total  ©ontr-^ct  price.  

Contract  ::_o._  103:    ftudden  L  Christeoecn. 
-ate  of  oontract  fcay  26,1.13.  Supplying 
907,661  ft.  & .  1  «  of  luabcsr  for  the  i'alace  of 
liberal  Arts.     Total  contract  price  •  

£££lTaJLt  JJL^JkPiU     :  udden  &  Chrle teneen* 
^ate  of  contract  &ay  23,1913.  Supplying 
21.100  ft.  j.U*  of  lumber  at  tnc  Perry  >lip* 
for  warehouse  i»o*  2*    Total  contract  price.,.. 

^SSiTitf V. IPjl.  lQ3J  Portland  Lumber  Co.  Date 
of  ooutrac't  kay  26,  1213.  Supplying  007/309 
ft.  o*35#  of  lumber  for  tne  1'alaoe  of  Liberal 
Arte.    Total  contract  price  •*..♦•••»••••  

£pn£ract  ;o.  106:      ilso     roe.      Co.  ^ate 
of  contract  "  <*y  27,  1913.    Supplying  70,980 
ft.  &*&,  of  lumber  for  -teapor^ry  roadways. 
*©tal  eontraot  price  ***••••••••••••••••••■••• 


12,102*03 


10,605.97 


1,750*26 


545.S3 


1?,073.07 


421.19 


15.117.27 


299*35 


12,327.14 


1,372.70 
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rpntroot  _Ko»,  I07;t  Loop  Lunbcr  Co.  2Mte  of 
contract  iay  26,1913.     Supplying  781,146  ft, 

•  of  luaber  for  tr.o  i'alaoe  of  Liberal 
Artt.    Total  contract  price  •  $  11,82%59 

Contract  IiQ.  1^3;      "Hson  3roe«  *<  Co.  Sate 
•f  contract  :  ay  29,1913.    Supplying  109,356 
ft.  B*K«  of  lusocr  for  lunber  yard  *tock. 

Total  contract  price  2,521.14 

Contract    o«  109;  Sudden  it  Chriotensen.  Date 

of  contract  :  a    21,  1913.    I  upplyinc  126,654 

ft.  -V  •  of  lunber  for  temporary  roadways • 

Total  contract  price    1,763.05 

Contract  *:o.  110;  flaie  Umber  Co« 

Date  of  contract  iay  26,1913.  Supplying 

8?2,777  ft.  :  o- •  of  lunber  for  the  «alaee 

of  Liberal  Arte.     Total  contract  price  .....         12,47 .,66 

Contract  To,  111;    Corrill  .  roe.    ^ato  of  eo*o> 

tract  .una  3,1913.     For  Installing  300  ft. 

of  *ood  stave  pipe  underneath  pile  roadway 

aoro&s  gap  on  the  eouta  side  of  >ulton  ,;a«5in 

to  connect  the  two  ends  of  txie  Tonquin  rtrcet 

•r»er.    Cf  t.*se  total  contract  ?ri-e  of  1353.60, 

tha  City  of  Sui  Francisco  paid  directly  ti  the 

contractor  ti-e  sua  of  C 439. 00.    Total  paid  by 

the  -xpoaiUori.   •••••••••   354.60 

Contract  '  o.  112;      ^araffine  .  aint  Co.  r-ate  of 

contract  June  3,  1913.      For  furnishing  necessary 

labor,  n ate rial ,  etc.  to  trc-t  137  piles  for 

/'lie  Eoadsay  at  32/  per  linear  ft*  of  pile 

treated  and  coate u    Total  oontr^t  price  ...  473*60 

gontr-gt    o.  113;        ileon  :;ro^.  &  Co.    -'ate  of 
contract  Jur,9  4,1913.      applying  49,194  ft. 

•  •  of  lu^bsr  for  rioad-»ay  Curye.  total 
contract  price   719*15 

go- n t rac  t_v a l £ ?  Sudde-i  fcTarletensen.  lite 

or  contract  June  3.1913.     '  applying  1,155,650 

ft.  .  .  of  lur.be  r  for  t'i©  /alaco  of    anuf  iCturec 

•  otal  contract  price  •   18,660.20 

go-*tr-gt     o,  115;  Thoe.  follar-I.     Sate  of  e  or- 

tr^t  June  3,1913.     :  uppluA^  501,936  ft.  .-. 

of  lumber  for  tr*e  ialace  of  Lanuf  a©  turetu  w  ,Am  %m 

?otal  contract  price    7.695.15 
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Contract  Ko.  116:     J    IS,  Kuddart.    Jate  of  con- 
tract June  3,1913.     Supplying  512.401  ft.ii.^. 
of  lumber  for  the  Palace  of  *anuf acturcs, 
Total  contract  price  •••••  •••••   4  7,792.92 

Contract  KQ.  ,117:     S.  IS.  Slade  Lumber  Co.Date 

of  contract  June  3.1913*    Supplying  672,739 

ft.ri.'i.  of  lumber  for  the  Palace  of  :.anu- 

faeture*.    Total  contract  price  •••••••••••••  10,391.22 

Cpntraot  No.  118:    Chas.H.  iicCorinick.Co.  Date 

of  contract  June  3,1913.    Supplying  700,448  ft. 

xi.K,  of  lumber  for  tao  Palace  of  manufactures  • 

Total  oontraot  price  ••••   10,753.04 

Contract  Ko.  119:     Millie  Polk,    Date  of  con- 
tract June  21,1913.    Vor  preparing  architect- 
ural design  for  Palace  of  Fine  Arts,  and  for 
other  architectural  services.    Contract  price 
£15,000,  which  van  changed  by  agreement.  Total 
amount  of  revised  contract.   12,400*77 

Contract  No.  120:  Clarence  Vard.    Date  of 
contract  June  21 ,1913.    For  preparing  arch- 
itectural design  for  the  ?alace  of  vaohinery 
and  for  other  architectural  services.  Under 
this  oontraot  the  architect  *a9  to  receive 
the  total  sum  of  515  ,000  to  covor  all 
services  rendered  by  hira  and  expanses  in- 
curred by  hira  in  connection  with  the  *ork. 
Total  oontraot  price   15,000.00 

Contract,  Ko.  121;  Louis  Christian  .ullgardt. 
Date  of  oontraot  June  21,1913.    ior  prepar- 
ing architectural  design  for  the  Court  of 
Abundance  and  for  other  arcnitectural  ser- 
vices.   This  contract  #as  based  on  a  lump  sun 
fee  of  £8000.00,  all  draughtsmen1 e  expense  .and 
60£  of  draughtsmen1  e  expenses  to  cover  arch- 
iteot1*  overhead,    Total  contract  price...  lts.oa*;.^ 

Contract  :;o.  12 v>:    G.  A.  Lansburgh:    Date  of 
contract  June  21,1913.    Preparation  of  archi- 
tectural design  of  ;otor  Transportation  aiog. 
and  other  architectural  services,    under  tnis 
contract  tho  Exposition  was  to  pay  to  the 
*rohiteot  the  lump  sum  feet  of  ,6,000.  ail 
draughtsman's  expenses  and  60  :  of  draughte-  . 
man's  expenses  for  overhead.    The  ^JWing 
referred  to  was  never  constructed  and  a  jettle- 
aent  for  draughtsman  and  overhead  s*P*«8e  wa* 
Rads  to  (t-.ee  contract   :o.34l)  tne  total  302.20 
amount  of  ••  •  * * -* 
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^ontrnot  jjfta  123:      fcobert  >arquhar.      Date  of 

contract  Juno  21,  1913.    for  preparation  of 

architectural  design  of  Festival  hall  and 

other  architectural  services*    Under  this 

contraot  the  architect  received  the  total 

•ua  of   '$15, 286,41 

Contract  Eo.pM1  124 lm     Arthur  H.  Drown,  Jr. Date 
of  contract  June  21, 1913*    ior  prepara- 
tion of  architectural  leei£n  of  tne  Palace 
of  horticulture  and  other  architectural 
services*    Under  t  .ie  contraot  the  srchi- 
toot  reoeived  a  fee  st  '6,000  plu's  draughts 
r*n*s  exponoeo  plus  60  '  of  drau^hte^an1  s 
expsnses  to  cover  overhead  expenso*  rotal 
contraot  price  •••••••*.•  •   12,121*20 

Contract  !-o>.,nlt?5:     £su  D.  FaviXle*    rate  of 

oontraot  June  21,1913*    Preparation  of 

srohitootural  deeign  of  eight  Exposition 

Palaces  an'!  for  performing  other  architect* 

ural  cervices*    Un  er  t'iis  contract  the 

architect  rooeived  a  lunp  sunn  fee  of  "25,000* 

end  in  addition  to  thie  the  draughtsman*  e 

expense*  plue  60,3  thereof  to  cover  overhead 

eoets  on  seven  buildings*    Total  amount  paid 

out  on  this  contract  ••••  *....   41,242*11 

Contract  ko«  _1T!£:    lie  ira,  Lead  &  tfhito*  I-ate 

of  oontract  June  23,1913*    ior  preparation 

Of  architectural  design  of  the  Court  of  the 

Universe  and  for  other  architectural  aerw 

viceo.    Under  t >is  contract  the  Exposition 

paid  the  architect  a  liuap  sura  fee  of  ^  10,000. 

and  draughtsman^  expense©  plus  60"  thereof  to 

cover  overhead  costs  plus  the  net  of  small 

plastor  nodal*    Total  asiount  paid  out  on  t  is 

contract  ....  •   15.7VW.7a 

£antract  ho,  127:    Henry  haoon.    Date  of 

Oontract  June  23, 1913.    for  prop- ring  of 

•rchitoctural  design  of  the  Court  of  four 

Ceaeona  and  for  othir  architectural  cervices. 

*****  tfci*  contraot  tue  exposition  paia  the 

srohiteot  a  lu:i*p  sua  fee  of  $10,000  and 

draughtsman*  a  e^eneee  pluo  60  thereof 

to  cover  overhead  costs  plus  the  «08t.°*  it 

•aaXl  plaster  model.    Total  asaount  ^<*i<i  out        ^  e37#00 

on  tnie  contract  ••*..••  ••••••  
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Con t rap t  _  » p * ,       I     Thoaas  Hastings.    -Oate  of 
eontrsct  Juno  23,1913.    Sor  preparation  of 
architectural  design  of  the  Tower  of  Jevrele 
and  for  other  arohi tectural  services.  Under 
thie  contrnot  the  exposition  paid  tno  archi* 
teot  the  luap  c.im  of  £10,000  and  draught o- 
nat^s  expense,  plus  60"  thereof  to  cover 
overhead  coot,  plus  cost  of  mall  c:o-;cl* 

Total  anount  pall  out  on  this  contract.   C  15,740*64 

Contract  "o.  129:    fraith*  Kraery  &  Co*  Date 

of  oontraot  Juno  24*1913*    For  ehop  and 

Bill  inspection  of  eteel  for  xpoeition 

Auditorium  at  44<  per  ton*    Total  contract 

price  •••••••••••••*•••«•  1*500*93 

£ontraet    o»t  130:    geor^e  *»'*  Kelhrun.  Data 

of  contract  June  26*1913,    For  preparation 

of  architectural  design  of  the  Courts  of 

f&lae  and  Flowers  and  other  architectural 

services.    Under  thie  contract  the  architeot 

received  a  lump  earn  fee  of  .6,000  and  draugnts- 

nan1  •  expenses  plus  60    thereof  to  cover 

overhead  costs.     Total  contract  price  ••••••  13,580*00 

Contract  Bo*  Sdward       r;snnstt#  i;re- 

p&rition  of  block  pisn  under  direction  of 
architectural  oojaraineion.    yy  spocial 
&r  rang  Client  oorapeneation  was  a  luiap  sua  fee 
Of  £12000*    Certain  expenses  vera  alfeo 

allowed*    Total  reuuneration  and  expense. *•  13,351*71 

Con  trap  t::o.  131:    Pacific  ?ire  Extinguisher 
Co*    rate  of  contract  July  9,1913.  furnish- 
ing chemical  fire?  engines  and  portable  c-ec- 
io»l  firs  extinguiehers.  Under  thia  oontraot 
th*  hocposition  rented  33  gallon  chemical 
tngines  with  50  ft.  of  <*  rubber  r>o«e  ^nd 
•huUoff  nozzle  and  2$  gallon  hand  fcxtin* 
guiRheru  at  "8* S3  and  35^  per  quarter  res- 
pectively, -vith  the  understanding,  that  for 
that  apparatus  not  retnrnod,  the  exposition 
*a»  to  nay  cl55*00  for  cheisical  engines 
$7.50  for  portable  extinguishers*    Total  paid 
out  during  the  pro».Ux?oslt ion  period  on  o 
this  contraot*   te|  1 

£PJltrRot_-'.o,  132:     :ileon  Uroe.  &■  Co. 
oi  oontraoTTuly  1,  1913.    Supplying  108»*«u 
ft*B*H,  of  lu^bor  for  temporary  roadways* 
?otal  contraot  price  ••••••••••••••••••••••• 

£&ntract  ;:o,  133:  S*  £•  Ulade  Lumber  Co* 
-ate~of  contraoOuly  1,  1313.  ^P?1**"* 
•M52  ft.  of  lumber  for  temporary  road- 

Total  oontract  price   *■•  99 
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rantract  ^o.  134i    Eudden  1  Christonee".  Date 


oTcontraot  July  1,  1913.    :  uppiyinc  122,320 
ft»B«K«  of  lumber  for  temporary  roadways. 
Total  contract  prioo  0  1.567*54 

f  entree,  t  Sft.«._15£l    Thoa.  Pollard.    Date  of 
Tontraot  July  1.  1013.     i.upolying  70,8<i2  ft. 
B,  t  of  lumber  for  hoad^ay  Curbs.  Total 

controot  price   993*35 

Cqnt ragt_Kcu_l3^>    A.  JStirlin^  Haider.  -Jate 

of  contract  lor  services  rendered  as 

toting  Chi«f  of  Sculpture    10,000  per  year. 

Total  amount  paid  out  en  this  account  *aa  ....  26,666.66 

£&ULriiOA. ilo._Jk3»7:    Jules  Cuerin.    For  services 

rendered  as  acting  Cni*f  of  "olor.  Co.psnea. 

tion,  a  luaip  sum  foe  of  .  20,000  plus  traveling 

expenses.    Under  tain  contract  t:is  Exposition 

paid  out  the  total  c.w  of  ••••••...»•••••••••  20.000*00 

Contract  :'Lo.  1381      Karl  fitter.    ?or  services 

roniorod  ao  Chief  of  £ oulpturs.  Compensation 

•  lunp  sua  fee  of  £6,000.    Under  this  contract 

t;e  exposition  paid  out  the  total  sum  of  •••••  6.000.00 

Contract  _Tjp.  A.  J •  *ect  lATiber  Ao.  3ate 

of  contract  July  14.1913.    Supplying  786,723 

ft.Jl.E.  of  lumber  for  Palace  of  Varied  Indue- 

tries.    Total  contract  price  ...   11,312.54 

j!on tract ..Kq,  1401        Wilson  Bros.  &  Co.  Date 
of  o on tract  July  14,1913.    Supplying  753,286 
ft,  B.y.  of  lumber  for  rals.ee  of  Varied 

industries  •   11,031.68 


Contract  Fp.  141,      Sudden  f  Chris tensen.  Uate 
of  contract  July  14,1913.     f:up?lying  026,147 
ft,.>.L,  of  lumber  for  the  Palace  of  Varied 
Indue  tries.    Total  contract  prioe  

^feo!JjO«_M^J     E*      r:lade  ^r^er  Co»  ^ate 
of  contract  July  14, 1§13.    For  supplying 
'09,647  ft.  i  .  •  of  lunbor  for  the  Palace  of 
Varied  industries.    Total  contract  price  ..... 

£ontrn£t  j*©,  14J>S     Trover  Lror.  Sate  of  con* 
traot  July  14,1913.    Supplying  724,795  ft. 
J«K.  of  lumbar  for  the  Pal  oe  of  Varied 
industries,    Total  contract  price  ••♦  

^lEaaL.-  o. '_1441      C    A»  -aith  Lumber  Co, 
^to  of ■  contract  Juno  27,1913.  Supplying 
*»O72,890  ft.  B.K,  of  lumber  for  the  Palace 
•f  transportation,    total  contract  prioe   


12,974.48 


10,405.96 


10,421.30 


15,912.98 
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Contract  *o.  145}    Tho«.  Pollard.    Date  of 

contract  Juno  27,1913.    Supplying  1.072,176  ft. 

B.r.  of  limber  for  the  Palace  of  Traneportation, 

Total  contract  prloe  •  •*••  0  15,i40.33 

£ontroqtJ»o»„,l46l    J.  R.  hanify,    Date  of 
contract  June  27,1913.    Supplying  1,054,375 
ft.  of  lumber  for  the  Palace  of  Trans- 

portation.   Total  oontract  p.'lco  •••••••••••••  15,706.24 

Contract  No.  1471    Sudden  ?■  Chn  rtcnee^.  ~nte 

of  contract  June  27,1913.  Supplying  1,247,693 

ft.b.ii.  of  lumber  for  tho  Palace  of  Transport 

tation.    Total  contract  price  ••••••  •  •••«  20,396.80 

Contract  !*p.  1481    Chaa.  It.  ?  c**omick.Co.  ~ate 

cf  contraot  Juno  27,1913.      Supplying  1,089,060 

ft.n.l!.  of  lumber  for  the  Palace  of  Transport 

tatlon.    Total  contraot  price  16, 18^*22 

Cpntrsot  V;o.  "14  9 1    Chae.  ft.  "eCornlok  h  Co. 

late  of  contraot  July  29,1913.  Supplying 

15,535  ft.  IV  .  of  lumber  for  the  Palace  of 

Education.    Total  contract  price  ....•«•••••«.  241.22 

£gntrnpt  ;:o.jL50l    Chas.  H.  :  cCormic^  &  Co. 

.ate  of  contract  July  29,1913*  .  Supplying 

47,166  ft.  B«K«  of  lumber  for  the  Palace  of 

Agriculture.    Total  contract  price  •   718.16 

Contract  3ip.  1^1;      budden  k  Christ  ease  n.  ^ate 
of  contract  July~29,1913.    Supplying  51,738  ft. 

of  lumber  for  Koadway  Curoe.  Total  con-   

tr.,ct  price   772*°* 

^>ntraot  >j?v  1521    J.  U«  Huddart.  r>ute  of  con- 
tract August  1,  1913.    Supplying  805.800  ft. 
'■•-#  of  lumber  for  the  Palace  of  Xinee  and 
-etailur^y.  Total  contraot  prico  •  9,9^7.^5 

£ojltr5ct  yo.  153;    Chae.  B.  ■  oConaiok  &  Co. 

-ato  of** contract  "August  1,  1913.  Supplying 

609,597  ft.  K.IU  of  lurabor  for  the  Palace  of 

*in*»  h,  Metallurgy.  Total  contract  priee   xx^b$^^^^ 

Contract  "o.  1541    ^ilaon  Bros.  &  Co.  Pate 
of  oontract  August  1,  1913.    &up'*lyi"«  83%004 
ft.  80S.  of  lumber  for  the  Palace  of  i  inee  k 
^Ullurgy.    Total  contract  price  

£ft"traot  no.  1551,  Sudden  A  Chriatensen.  ;^e 

S  contact  Auiuct  1,  1913.    S  upplying  1.041,7*0 

't.  aaie  of  lumber  for  tho  Palace  of  '4ne«  & 

^tallurgy.     Total  contract  price   lv,«x^.ow 
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Co£|rcftlJipj»^l^lj»    ^«  *U  Hanify.    L'-jte  of  e&rw 

trtoi  Au£URt  1,  1913s     Supplying  837.396  ft*J3*M* 

of  lumber  for  the  Palace  of  linos  &  Metallurgy 

Total  contract  price  ••••••••••.••••••••*.,•••  $  12*297*25 

rpn^raot  ''o*  157:      Pacific  Fire  Srtineuioher 

tST  Sato  of  oontraot  August  13,  1913*  >©r 

installing  a  tot  il  of  four  lines  of  open  cor* 

nica  sprinkler  cycles*  in  oonncction  with  the 

high  pressure  eye  ton  on  tnc  east  and  wo  til 

•ides  of  the  Palace  of  Haehlnary*    Total  oon* 

traol  price  h.  t  3,650*00 

fpntrset  ;»o»150:        Sudden  &  Chrigteneen.  rate 

of  oontraot  July  31*1913.    Supplying  152,209 

ft*  B«K«  of  lumber  for  lursbor  yard  stocks 

Total  eon t root  price  .......         1, 650*05 

£on t rae.t  , J-! o j^fig 1     £udden  &  Chris  temsens  Date 

of  contraot  August  14*1913*    supplying  81,398 

ft*  1        of  lumber  for  warehouses  :-'o.  3  and 

So*  4*    Total  contract  price  ••*•»«•  .••••...*  1,030*15 

Sgajl^St,  ?:o*.  160:     Sudden  S&  Chrintenaen.  $ate 

of  oontraot  August  15,1913s    For  supplying 

35,072  ft.ii.i*.  of  lunber  for  Palace  of  1  anu* 

facturcp.    total  contract  price  ••*•••*».••*•  460*89 

Contract  To*  161:      Contra  Co^ta  Construction 

Co*    ~aio  of  contract  Au£Uot  2G,1913«  j'.umiehing 

an*  driving  piles  for  support  of  intermediate 

»all  oolunns.    Palace  of  >inc  Arts  at  30/ 

per  linear  ft*  of  pile  belov?  cut-off.  Total 

contract  price  ••••  •  ........  1,305.60 

Contrao^  rpy  162:      Kealy-TibbittB  Construe* 

tion  Co*    l>ate  of  contract  Auguet  20,1013.  for 

furnishing  and  placing  rook  in  rock  breakwater 

of  the  Freight  Z-erry  1  lip  at  .1*00  per  ton  of 

2.000  lbs*     total  contract  price  «...   2,494*80 

£on tr&o %jh o ,  163 :     *  ilson  Bros.  &  Co.    2>ate  of 
oontraot  Au^st  Ij,  1913s     f:upplyine  7>,606  ft. 

of  lumber  for    arehouaee  i;os*  3  and  4 
Total  contraot  price  ••••  1.010*oG 

teBl&^gJLJOjL  XG48    iiealy-Tibbitte  Com truction 

co.    Date  of  contract  September  4,1913.  /or 

furnishing  and  driving  232  pil*s#  6871  ft. 

\*lov  ©ut-off  for  foundation  of  done  of  i  alaoe 

of  horticulture.     Total  contract  price    «*t3.i*sW 
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Cpn  trapl_ilo»JLM:    ctrchlow,  Free  bo  L  retereen. 

Late  of  contr  act  f  eptetyb*  r  5,  1913.    For  con. 

•  truotin;;  two  hcuaee  over  hoisting  apparatus  and 

©no  houao  over  accumulator,  it  the  freight 

•lip*     Total  contract  price  . ...  ,      $  3,208,00 

£oj>trAot.J:Oo  106:    fudden  k  Christoneen.  Onte 

of  contract  fceptecsber  27,  1913,    r.up  ly. 

ing  147,073  ft.  'V*  of  luaber  for  the  Palace 

of  Horticulture,    Total  contract  price  •••••  1,837.39 

C 

SOJjtraoJLjjQj .1311  Hanify  Oo*    Date  of 

oontroct  .'eptenoer  27,1913*    :-up?lying  149,963 

ft*  3*&«  of  luaber  for  the  Palace  of  horti* 

culture.    Total  contract  pri£e  1,663,00 

Ppntract  x  o*  163t     S*  K*  r>lade  Lumber  Co*  Sate 
of  contract    eptci^bor  2?,  1913.  Supplying 
166,865  ft.  of  lumbar  for  the  i'alaoo  of 

Horticulture*    To til  eontr?iQt  price  ••••••••  2,090.69 

Egntraot,  "o.  169:     .ilaon  Bros.  &  Co.    Date  of 

contract  iiepte  ber  27,1913.     r  ap  p lying  40,061 

ft.  of  lumber  for  lunber  yard  etoc^* 

Total  oontraot  price  •••*••••.«•••   711*94 

£ontr^ot  No*,  170:  Wilson  Lros«.  &  Co*  -Ate  of 
contrabt  lioptenber  27,1913.  1  upplyins  154,973 
ft.  B.W*  of  lumber  for  the  Palace  of  horticul- 
ture.   Total  contract  price  *   1,924*40 

Cpntr&ot   'Q*  171:    ^ileon  Proa*  &  Co*    2ate  of 
contract  (  otobcr  1,  1913.    i:upplyir^  435,610 
ft.          of  limber  for  the  lalace  of  horticul- 
ture.   Total  contraot  price   350,39 

Contract  .0.  172:    J.  V,  Huddart.    ^atc  of 
contract  October  3,1913.    Supplying  13,728 
ft,  *5,y,  of  lvunber  for  lumber  yard  etocU. 
Total  contract  price  

£ontrfiot    o*  173:     Gudden  S>  Christenee*.  -Date 

of^tra^Tl^TolJer  1,  1913.     riup^ly ing  401,949 

ft.  of  lumber  for  the  *'lace  of  ^orticul- 

tare.    Total  contract  price  •   o.vvo.ow 

SpntrscJUio*  G*        fla<4°  "f5^*  *?JI  ol^tt 

of  contre^tl^bor  i.1913.  supplying  454,97.  ft. 

J.*,  of  lumber  for  the  Palace  of  horticulture.  703#87 

Total  contract  price  •  * 
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C0n.trnot.,Kof_X7fil    J,  R.  Hanify  &  Co.  late 

of  contr«*ot  October  1,  1913.  ^applying 

454,269  ft.  of  lumber  for  the  ^al-oe 

of  Horticulture.    Total  contract  price....        $  5.675.54 

Contract  Egg  176:    J.  tf«  Kuddart.  -ate 

of  contract  Cctobor  0.1013.  Supplying 

25,944  ft.IUti.  of  lumber  for  lumber  yard 

•took.    Total  contract  price   597.33 

Contract  Ho.  177 1    Sudden  A  Christeneen.  rat* 

of  contract  Cctobar  1,1913.  Outlying 

127,037  ft.B.V,.  of  lumber  for  luraber  yard 

•fjok.    Total  contract  price  ••«•••••••••••  1,435.89 

ppntract,  ;  o,^  170:    Million  Bros.  X  Cp.    Sate  of 

contr  ct  October  9,1913.    Supplying  113.430 

ft»3«ii«  of  lumber  for  the  ^al&c©  of  .  orti- 

culture.      Total  contract  price  •••••••••••  2.735.35 

gpntrnct  ■  o.  179:    J.  K«  Uuddart.    -ate  of 

co?>traot  cotober  13,1913.  Supplying 

41.819  ft.i>.v~:«  of  lumber  for  lumber  yard 

•took.    Total  contract  price  ••••••••••••••  715*76 

Contract  '»ro.  '180$,    wilaon  *>ron.  &  Ho.    :  ate 
of  contract  June  13,1913.    .^upplyinr  approx- 
imately 171.448  ft.23.Si«  of  luabcr  for  the 
aooount  of  h.Chaeo  on  contract  #91  for  the  con» 
•  traction  of  the  three  lire  J>t&ti ons*.  Votal 
aoount  paid  out  for  th*  account  of  the  Con* 
tree  tor  wae  {,'3,232.25... 

Contract  !'o»  181;      vileon  3ros.  &  Co.  2ate 
of  contract,  Juno  13,1913.    Supplying  approx- 
imately 174,683  ft.. of  lusher  for  tss 
aocount  of  ii.Chass  on  contract 
£91  for  the  construction  of  the  three  :ire 
stations.    Total  amount  paid  out  for  the 
account  of  the  contractor  -was  S2,673.37. 

Contract  \  o.lQSt       ^iUon  Bros.  &  Co.  -ate 
of  contract*  JiTTe  13,1913.    Jiupplyin^  aporosi- 
Rately  91,730  ft.        •  of  lumber  for  t.'*e 
account  of  IU  Chase  on  contract  ?91  for  tho 
oonstruotion  of  the  three  .tire  Stations. 
Total  a  ount  paid  out  for  the  account  of  the 
Contractor  *ao  £1,050.16. 

Contract  ?;c  183:      K-trehlow.  ireeee  h  Petersen. 

Sau  of  contract  October  i^.1913.    /or  con. 

•truotiHcr  Drinking  Fountain  to  oa  preser^ea 

to  the  l-xpoeition  by  the  Civio  Department  Of 

the  caifornia  Club.    Total  contract  price...  250.00 
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Contract  .«o.  184:      Vilson  Bros*  A;  Co.  Coto 

of  contract  October  £ 3,1913.  Supplying 

£39,318  ft.  of  lu-ber  for  lumber  yard 

otocfc.    Total  contract  price  ...    £  3,201.22 

Contract  50.  .185;      *lloon  -  ro»«  A:  Co.  Dato 

of  contract  .oweuber  3,1913,  Supplying 

135,597  ft,b.  •  of  lusber  for  the  Court  of 

Four  Seasons.    Total  contract  price  •••••••••  1,807,38 

Contract  C  166:      Sudden  &  Chris teneen.  .Date 

of  contract  ..ovesiber  6,1913.    Supplying  303, 6 38 

ft,  •  •  of  iunber  for  luaber  yard  stock.  Total 

contract  price  •••••••••  •  •   4,269,27 

Contract  -ro«  137:      Prin^le ,  £unn  ft  Co.  Date 

of  csntr&ct  .'oVecber  12,1013,  Installing 

430  ft,  of  21"  double  strength  iron  stone 

sever  pipe  with  "x's  and  other  fittings  in  the 

aorth  road,  with  connections  to  City  sewer  at 

each  end*    Total  contraot  price  ,,,,,, .......  990,00 

Contract  '.p,  18c:     ^ileon  3roe.  k  Co.    Sate  of 

contract    oYeuoer  12,1913,  Cupplying 

610, B49  ft,.  •  •  cf  lusber  for  the  Court  of 

lour  Seasons.    Total  cont  aot  price  .,   10,143.07 

Ccntr-.ct  !  o.  Sudden  i  Chris tensen.  2ate 

of  contract  .~oYe~,bcr  12,1913,  Lupplying 
761, 7il  ft.  of  lu-ber  for  the  Court  of 

i'our  Leasone.    Total  contract  price  •••.*.....  9,356.08 

contract    o.  190s    Cudden  &  Chriet6nsep.  r&te 

of  contract   -ove-uer  12,1913.    -up plying 

205,123  ft.3.U.  of  lusher  for  the  Palace  of 

line  Arts.    Total  contract  price   •   2,543.47 

Contract  £o.  191:     -ilson  Bros.  4  Co.  2ate 

of  contract  i.oTcaber  IP, 1913,  Supplying 

202,724  ft.3.11.  of  lusber  for  t  .eialacc  of 

fine  Arts.    Total  contract  price   2,wv>o.*3 

Contract  *o.  192;  Chitted. 

-Contract  ::n.  103s     f.  ?.  TulUr  &  Co.  Sate 

of  contraot  ..oveTber  18,1913.    Fur ni shins  and 

totalling  approximately  1.677  square  feet  of 

Veriest  Class  in  openings  at  the  vest  siae  of 

**lace  of  kachinery.    Ictal  contract  price...,  d~c.sw. 

r.on tract         194:    Cudden  &  Chrietensen.  :>ate 
of  contract    ovenber  17,1913.  rupplyinc 
62C.274  ft.3...  of  laaber  for  the  Palace  of 
Fine  Arts.    ToUl  contract  price  
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Contract  ?io.  193^      J.  H,  iianify  Co.  Date 

of  oontraot  i.orenber  17,1913.  Supplying 

469,091  ft.i*.!i.  of  lunber  for  the  i»alace 

of  Una  Arte.      Total  contract  price  ....  $  5,952.66 

Contract  goj  1961        ileoh  sroa.  &  Co.  Date 

of  oontraot  November  15,1913.  Supplying 

643,439  ft.  U.lto  of  luaber  for  tho*?alaee 

Of  Jine  Arte.    Total  contract  price   0,260.87 

Cojgtrapt  -o».,107:     Kra,  8.  i>.  Kayward.  ^ate 

of  oontraot  :  OYeaber  26,1913.    Furnishing  60 

Cranio  trceo  at  Cloverdale,  California.  Total 

eontraot  prloe  »••»•••••«•.  ,  .....  900.00 

Contract         193;    Cal tted • 

Contract    o.  199;    John  l-onk.  Bate  of  Contract 

^coenbor  1,1913*    Con© true ting  a  locomotive 

houeo.    Total  oontraot  price  »«•...•••  ,  1,482.00 

Contract  ?  o.  200 1    Sudden  *  Chrifitensen.    l  ate 

of  eontraot  December  4,1913.  Supplying 

148,561  ft,  B.t'.  of  lumber  for  luaber  yard 

•took.    Total  contract  price  •   1,584.16 

Contract  , o.  201;    Thoe.  bollard.    Oste  of 
contract .^eceribor  10,1313.      Supplying  61,699  ft. 

of  lumber  for  lumber  yard  3tocfc.  Total 
contract  price  ••«•••••••  ••••••••••  560.42 

figntrnot  No.  202:      J.  R.  ftanlfy  Co.    Uate  of 

contract  Jecesber  11.1913.    Supplying  230,056 

ft.  ii.Jfci.  of  lumber  for  lunbnr  y«rd  etoe.r. 

Total  oontr>ot  price  ••••••••«•  •«•••••.  3,041.31 

£ogJLr^Ct  ?«Q...gQ3g.      Cudden  h  C&rieteneen.  :.ate 

of  contract  ^ecenb^r  13,1913.  Supplying 

110,076  ft.  of  luaber  for  luab&r  yard 

•took.    Total  contract  :>rioe  1,601.43 

£&5tT'\Ct  >?o.  204;      Pioneer  ?l^te  and  window 

Claea  Co.    Sate  jf  oontraot  ..  ecenber  24,1913. 

^miohins  glass  and  clazing  for  three  i  ire 

fcUtione.     Total  contract  price  •   153.50 

S&algacjLj  o*^0 5s     Sudden  A  Christ enecn.  -ate 

of  oontraot  Deoeaber  20,1913.  i-upplying 

57,356  ft.Ii.*r.  of  lusiber  for  lumber  yard 

•took.    Total  contract  price    651.09 

£pn tragi    p.  PQ6;    H.        John«-?'anYille  Co.Date 
of  eontraot  January  7,1916.    Kumiehine  f.o.o. 
•are  Kxpoeition  Grounde,  800  reflectors  for 
interior  lighting  of  .^position  < alaeee.  Thie 
•applied  refleotore  for  nine  *aiaeee  ae  follow! 
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Zduoatlon  £210* 00 j    Liberal  Arte  £270*00; 

temifaoturei    251*00;     Varied  Industries 

£216*001     laohincry  ,.314*00;    Linon  and 

ketellurfqr  £270*00;    Transportation  .-407*00j 

Agriculture  v 339* 00;    *ood  i'rodunte  1235.00; 

Total  oontraot  price  •  •  4  2.512,00 

Contract,  ro»  207f    Anderson  Bros.    Date  of 

contract  January  7,1914.    i'urniehing  and 

trootlon  of  stair  larork  in  t..u  three  Fire 

Ltatlono,    Total  oontraot  price  •••  425.00 

Contract  'o*  203:    Joost  iros.  Inc.  2»te  of 

contract  January  7,1914.    furnishing  complete 

hardware  for  three  *'ire  stations:  Total 

oontraot  price  *•••*  .••••••*•*•••••*•«.  462.00 

Contract  Hp,  209;     Wilson  Bros*  Co.    Date  of 
contract  December  30,19X3,    Supplying  103,940 
ft*  3*tl«  of  lumber  for  the  Court  of  the 

Universe.    Total  oontraot  prioe  ••••«*•••••  1,341*66 

Contract  ?:o>  210;    Sudden  A  Chri&tensen.  i;ate 

of  contract  -'eccisbgr  23, 1913*  Supplying 

166,292  ft.  of  lumber  for  luaoor  yard  etook* 

Total  oontraot  price  •••••••.*.**•.•.<•••••  2,222«57 

Contract  :  o*  211:  J*  fU  laanlfy  Co*  Date  of 
contract  icceaoor  31,1013*  Supplying  98,408 
ft*  of  lumber  for  tr.e  Court  of  the 

Universe*    Total  contract  price  ..•••••••«••  1,234*77 

Contract  \  o*  212 ;    Sudden  k  Christeneen:  Date 
of  contract  December  31,1913.  supplying 
9^,809  ft*3*U«  of  lumber  for  the  Court 

of  the  Universe*    Total  contract  price  .......  1,23^*49 

Con t ract LEo*  213 1     A.  J*  'west  Umber  Co*  -at© 

of  contract  ->ec  caber  31,1913.  Supplying 

90,500  ft*  -        of  lumber  for  the  Court  of 

the  Universe.    Total  contract  price    i,^G4*vg 

£gAtraot    o*  214;,    J*  &•  Huddart*    Date  of 
oontraot  January  7,1914*    f-upplying  542,186 
ft*  j.v,  of  luabcr  for  the  Court  of  the 
Universe*    Total  contract  price  •«•  

Contract  ?  o*  215:    J*  H*  Jianify  Co.    Date  of 
contract  January  7,1914.    Supplying  523,459 
ft*  i3*«  #  of  luabsr  for  the  Court  of  the 

Universe.    Total  contract  price    <jd 

Contrciot  :'o.  216:     Sudden  !  Chriatensen*  Date 
of  contract  January  7,1914.  Supplying 
543,055  ft.  *•  .  of  lumber  for  the  Court 

of  tho  Universe.    Total  contract  price   7,079.04 
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gontrapt,  S'o.  2\2l      J*     •  Huddart*    rate  of 

contract  -^ooerab<  r  31,1913*    tupnlying  97,888 

ft.&.JU  of  lunber  fpr  the  Court  of  the  Uniy^ree. 

Total  oontraot  prioe  *.,...•••*..,  $  1.261*18 

CojTtract  Ko.  21B*      silson  Bros*  *  Co*  Date 

of  oontraot  December  31,1913*  Supplying 

15,930  ft«B«M«  of  lumber  for  the  Tower  of 

Jewels*    TotaX  oontraot  price  •••••••«   196*53 

Contraot  to*  2X9:      Sudden  &  Christensen.  I>*te 

of  contract  December  31,1913.  Supplying 

15,164  ft»3«V«  of  lumber  for  the  Tower  of 

Jewels.  Total  oontraot  price  •   187*96 

Cpntrnot  So.  2P0>      Sudden  &  Chris tense n,  3ate 

of  contraot  December  31,1913.  Supplying 

16,101  i*t*  of  lunbsr  for  the  rower  of 

Jewels*    Total  oontraot  price  •  201*00 

Ppntmot.NQo  221:  Blade  &  Co*    2ate  of 

contruot  January  8,19X4*    Supplying  494,390 

ft*3*K,  of  lurabcr  for  the  To^er  of  Jewels* 

Total  .oontraot  price  •••••  •  6,711*01 

Contract, ,''o*  2?-^;      Sudden  ^  Chris tenaen*  Date 

of  contract  January  a, 1914*  Supplying 

549,670  ft*  ;*-•  of  lumber  for  the-  Tower  of 

Jc-ele.     Total  oontraot  price  •••••  ••  7,340*25 

£gn_tra.ot  i;'o*  223;      U.       setal    roducte  Co* 
2oto  of  contract  January  12,19X4*  Furnishing 
tnd  installation  of  sheet  .liot^l  isork  in  three 
Wre  Stations*    This  contract  eovered  laying 
of  metal  roofing  tile  furnished  by  the  Exposi- 
tion and  the  furnishing  and  installation  of  all 
fleehirtg©,  doyn-spoutE,  efcyl££ht  bar  c*ps  and 
other  necessary  sheet  met^l  "sork.  Total 
contract  price  ••  •*....*•   1,343*00 

£SfitE£SJLJo*  22±l           ?«  duller  £  f'o.      --ate  of 
oontraot  January  12,19X4*     Furnishing  and  instal- 
lation of  aXl  glace  in  two  lire  stations* 
Total  contract  pies.   47/.00 

£°niE?.ct  .o*  225:      «ilson  3ros*  5  Co*    2a  te 

of  contract  January  7,1914.  Supplying 

W2.540  tLMSd.  of  lumber  for  the  Court  of 

tno  Universe.    Total  contract  price  •  ©,y^*oo 

jfotraa^  hq,  g2$»      iilson  iiros.  &  Co*  -ate 
of  eontreot  January  3,1914.  Supplyying 
6i««»95  ft. .i.e.  of  lumber  for  tae  Tower 

Of  Jewels,    Total  contract  price  ..*.••♦•  -••  o,«*u*x*; 

totreat  ?,n.  227.      i.allott  &  Peterson,  2ate 
of  con traotJanuary  16,1914.  Furnishing 
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isd  installation  of  pl&ttle  flooring 
la  itrtt  Jiro  Stations*  Total  contract 

Jrtct   ......   %  710.03 

fantr&ot  •  0.223:  A,.  J.  "?tst  iusber  Co. 

litt  of  csntHot  January  7,1914.  ta^pljm 

1=4  S2$,4££  ft.  -        of  iic&cr  for  tee  Court 

•f  t£#  w'niTeixo*  Total  contract  >rice..   6,?iS.2o 


1,731*92 


Cs-.tnet 


co strict  •  & . a&t/  25,1  #14.  I'^r-ltrur^ 
i2*t*llat ios  of  vlrc,  3-it.ets,  •▼it;:~ds,  c^t- 
Osits  arc!  fa**  a  a.ni  all  o  tier        :ri-l  and 
i?;«rat*s  ravairet  for         electric  Ileit- 
is* t^ttas  tf  t-iiree  J*lrt  Zv^tlrss,  tO£sV*cr 
rlti  fursit&ir^         iB*taiiaiiss  of  e«rl%Ls 
rtfltctors;    lie  —xpoeition  f^r^iaiei  ssrrice 
Tlrtt ,  CirycnttT  vorx  e- i  Lias?*.    Total  can-, 
trwt  price   737.54 

'tntrvct  5  p.  231;      ~*aljr.:ibt itte  Com  tr-c ti >a 

-ate  cf  esa  tract  February  5,1314.  .lie 
faas&atioa*  ftfid  iaeiseatal  tr-rir  for  r^rort 
•f  r.ti  ^a*Lc«r^  cr  ^rest  «^srf  tf  Jaitoa 
iaala.    Total  eos tract  ?ris*   1,127.25 

Isilra.*!    3,  232:      E*aly?lV-.ms  Contraction 

-at*  sf  cs-tract  fooraajy  #,1/14.  ^ainrr 
tij&tr  tuUc^tvi  sortie  irs^^r  ierrz 
liul  eanmt  jriie  : 2 , 7 : .  ^  y-1c£  r^a  c^ir^is 
t»  i-re^-x^oai t ion  nilnt***3-s«c. 

■  :-triect         233:      H.        S^airso          -*Va  sf 
ooavrict  j«;r. jlt/  11 ,1314.    #*rni«fcl«t  21, « 
tu  sf          eoadaotor  raoaer  i**-Oata4  lead 
*rr*r*i  ct-l*  for  Is*  Tsitvt  li^tts*  circ-its. 
t>  Vt  aa*-i  is  ci^^cti-s  *ita  ti«  ft?^          J°.  * 
tUrat  r/sttsa  it              ?-«r  -  linear  ft.  tie 
Mfitmt  price  1/2         c^Ag**  ^  :ir*  ^f155 
S3m«B  cml  tr-e  oticr  vOf  to  ts*  -elic*  xlara 
/iVea#      Total  cs^tr^ct  price  ■ 


s.  234;      zt&e&*T4  /ftlorgr 
-*tt       c^tr.ot  7e:r^r/  ,  •  r  tt^^ 

tioito  of  ts4  tao«7  of  itnl^tm/i ,  f^li 
t^^ieton         ?%lrs  sf  VU?;-:^  !*  ^lTf.A, 
r>U3i»;  ft.  1*  i  i^^t-^  esfft-«**J 
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cablt  of  four  Btrainhts^cy  conductor©  and  I 
twisted  pair  G  6fc/  per  ft.;    17,500  lead 
iheathed,  10  conductor  cable  of  6  straightaway 
conductor*  and  2  twiotcd  palra  £;  8.9^  psr  f^t» 
8,200  ft.  load  ahoathed,  14  oonduotor  cable 
of  10  straightaway  conductors  and  2  tainted 
pair*  at  11/  per  ft.;    12,000  ft.  of  fcraid 
coftred  6  conductor  cable  of  4  straightaway 
conductor  and  1  twitted  pair  at  3.17/  per  ft.; 
13,600  ft.  of  braid  cowered,  1?  conductor  cu- 
bic of  8  straightaway  conductors  and  2 
ivitted  palra  S  5.82/  per  ft.;  3,500  ft 
of  braid  cowered  16  conductor  cable  of 
12  straightaway  conductors  and  2  twisted 
pairs  3  7.63/  per  ft.    Total  contract  price       Z  4.055.14 

Contract  ro«  2?5:  **ilson  ^roe.      Co.  Date 

of  contract  ieoruary  10,1914.  Supplying 

159,382  ft.  of  luraber  for  the  Court 

of  ?alns.    Total  contract  ?rice   2,089.31 

Contract  -  0.  2361    Sudden  &  ChritJtenecn; 
Date  of  contract  February  10,1914.  Supply- 
ins  71,161  ft.  of  lumber  for  the 

Court  cf  blowers.    Total  contract  price  ...  876.10 

Contract  :o«  237:    E.    :.riade  Lumber  Ho. 
*ate  of  contract  Scbffuiry  6,1914.    Lu? ply- 
ing 102,123  ft.  .  •  of  lumber  for  lumber 
yard  stock.    Total  contract  price  .........  1,057.04 

£pjitr}Ct_^o.  _238l    Btrehlo*,  vreeae  *  Peter- 
son,   i>ate  of  contract  -February  10,1914. 
Construction  of  Auxiliary  Green  Houee. 
Ihifj  work  inoludod  excavation,  founda- 
tions, frsjalns,  sheathing,  galvanized  iron 
flashing,  downspouts,  taill^ork,  glaninb-, 
Jfou^h  and  finished  hardware  an-i  any  other 
additional  wood  \?ork  neoescfiTy  as  well  a» 
the  painting  of  willwork,  wood  and  octal 
*ork,    rotal  contract  price  •   1,445.00 

£giltraot  ";o.  239:      Wilson  ^ros.  &  Co.  -'ate 

of  contract  February  11,1914.  iupplyins 

465,941  f t.  i.:  .  of  lumber  for  the  court  of 

*alme.    total  contract  price    6,030.91 

^atraqtJio.  240:      r.uddon  t  Christeneen. 

Sate  of  contract  February  11.1914.  fupply- 

^  553,356  ft.H.H.  of  luabor  for  the  Court 

of  ilowera.    Total  contract  price    r#*fo«*# 

SPJllr^et  ::o.  241:      Edward  H.  Jacon  h  tfo. 
-*te  orcl^tr^or>cbrunr/  25,1914.    Vov  tne 
u»o  of  1  •  \\  cu.yd  C.J.Young  Patent  Clea 
-oell  Bucket.    This  contr^et  carried  oxnibit 
Privileges  end  the  bucket  referred  to  was 
Ueod  in  connection  *ith  a  certain  Ohio  ~oeo- 
^otiTe  Crane.  Total  cental  price  
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Contract.  Ko»  2421    John  konk.  I;ate  of 
oontraot  February  27, 1914*  Constructing 
Fumigating  J*uildin£  and  Yard  for  iiorticul- 
tort  Inspection.    This  oontraot  covered  work 
coapleto  including  excavation,  foundations, 
franlng,  sheathing,  anything  lath,  leiiiwork* 
»ll  other  wood  work,  plaster,  roof  ing,  glasing. 
Sheet  Eotal  work,  plunbin&  and  hardware  and 
painting,    Tho  3x position  furnished  the  elec- 
trical work*    Total  oontraot  priee  $  1»047,00 

cpntraot  '  o»  243:    ^ervy-i:Uroll  Co.  For  oon- 

itruotlng  an  extension  for  tho  oaot  faoo  of 

tho  eaet  dock  at  tvie  Exposition  Sorry  Blip* 

Uats  of  oontraot  February  20 ,1914*  This 

contract  inolu-iod  furnishing  of  .>ilas,  timber 

work,  bolts,  fittings  and  other  work  complete 

along  with  application  of  a  preoorvutivo 

treatnent  for  piles  at  50/  par  linear  ft*  of 

pile  protected.      Total  oontraot  price  1,240,00 

Contract  !io»  244 >  J.  fci.  Huddart.    Dote  of 

contract  February  27,1914.    Cup.)lying  20,986 

ft.  .  •  of  luabor  for  the  hallway  fcysteai. 

Total  oontraot  price   •»•••  277. 93 

Contract  ;.Qi  24ftl  Cancelled* 

&&ro&tmJ]tOj^4pi     Neil  A.  KeL<  an  Co.    fate  of 
oontraot  •  arch  4,1914,  Cancelled. 

Contract  I>o.  24 7 1,    Frank  Lehnsr.    -ate  of  con- 
tract 1  arch  5,ll>14.    Supplying  r:«muro  at  approx- 
imately 30/  per  «u.  yd.  12,004  cu.yds.  were 
•applied.    Total  contract  price  •   3.560.10 

£ontmot  *'o.  240;    The  Austin-Western  Hoad 
Machinery  Co.  Ltd.    *">©to  of  contract  J-'areh  4, 
1914.    Xne  use,  until  th*  cloee  of  the  ::xpoei- 
tion  of  2  -  600  caiion  .  3  i  prinkl«r  ./egone 
c.uippod  with  6*  tircn.    Thin  contract  pro- 
Tided  that  the  Leseor  wan  to  have  certain 
advertising  privilef/eo  consisting  of  Glens 
upon  the  wagons  indicating  tho  name  and 

screes  of  tho  supplier.  Total  rental  price.,.  zo.-.ou 

£aatoB.t  Ho.  24£:      «J  •  H.  Huddart.    ^*te  of 
•ontraot  February  27,1914,    *hipplyi"6  11.150 
ft.          of  lumber  for  lumber  yard  stock. 
Total  oontraot  price  •••••••••••  • 

fifintraot  :.o.  2501      1'eurer  Bros.  Co.  Date  of 

«^tTafrTa^iri0,l914.    ^p?lyin<;  sheet  setal. 

roDfinc  tile  for  three  en^i™  houses.  iota* 

contract  price   1.032.74 
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CfBjJSfll  No.  2511     filliorae  A  fctotmrt  Co. 

Jateof  eontraoi  knreh  18,1914.  fainting 

Mbettot  roofing  of  the  Palace  of  kachlnery. 

?©tel  contract  prico  ••••...•«•••••••.....         $  1,175.00 

Contract  ^o»  352:,    2uncaneon-Karroloan  Co. 
Sail  of  contr&ot  tarch  21 ,1914*    Pil<?  founda- 
tion* for  Festival  Kali.    Under  this  contriot 
8,536  linear  ft.  of  pile  bolo*  cut-off  ??ae 
driven  at  a  total  contract  price  of  ........  3.405*20 

Contract  ?Jq«  253:    '.VI Icon  Broo.  k  Co.  I^ate 

of  contract  Uarofc  17.1914.  Supplying 

34,721  ft.B.K.  of  lumber  for  lumber  yard 

•Cook.    Total  contract  price  ••  1,058.16 

Contrast  N'c.  294:    2>uneaneon  k  Harreleon  Co. 

bate  of  contraot  April  1,1914.    Moving:  and 

regretting  of  Cablo  tank  houoo  $140,  raoying 

and  rc-eotting  lii^rnal  Corps  '  tore  ttouue  .154 

Sreotins  a  reinforced  ooncroto  oil  ntore 

house  in  Presidio  Uoeorv&tlon.  7otal  contract 

prioo   ••••••••••.•«.••..••••.«•*••*••••  2,098.00 

Contraot  Ko.  255:     tiloon  Bros.  &  Co.  Date 
Of  contract  April  4,1914.  Supplying 
329,705  ft.3.H.  of  lumber  for  Festival 

Kail.    Total  contraot  price   5,999.03 

ggntraoj       J^56:  Cancelled. 

Contraot  fro.  257:      C.  %•  Slado  Lumber  Co. 

*ate  of  contract  April  4,1914.  Supplying 

236,645  ft.B.K.  of  lumber  for  festival  riail  • 

Contract  price   ••••  3.7B9.19 

Contract  ,!o.  250:      Thoe.  bollard.    Sate  of 
contract  April  1,1914.    Supplying  40,554  ft. 

of  lumber  for  lurabor  yard  etock.  Total 
eontract  prioe  •  •   45»«83 

£ony^ot_-1o.  259:      Hudden  &  Chriflteneen. 

-ate  of  contraot  April  9,1914.  f.-upplying 

69.762  ft.B.K.  of  luab^r  for  lumber  yard 

•took.    Total  contract  price  •«  •  ••••  /oo.v* 

gftBiract  So.  260:      A.  >%  ::ntabrook  Co.  Date 
of  contract  Apfi  9,1014.    Supplying  73,£9*> 

of  licaber  for  lumber  yare*  etooK. 
*otal  contract  price   

il2njtoCJUiP^?61l  J-  *•  Hu?d??t,aa?io3°ft. 
•ontruot  *pril  9,1914.    Supply}^,  ftJ7j*?d  xt* 

of  luaibor  for  festival  hall,  rotax 
tontraot  price   7.903.14 
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f,Hr*f*.  *l<>t  202*    Wilson  3ro«.  ft*  Co.  Data 
of  contract  April  9,1014.  Oupplying 
269,422  ftt!U&f«  of  lumber  for  Festival 

Kali,    Total  oontraot  price  .  #   $  3.480.47 

Contract  lo*  263:    Trowor  #roo.    Dote  of 
oontraot  April  10,1914.     Supplying  263.579 
ft.  B«ttt  of  lunber  for  lostival  Hall. 

Total  contract  price    3.360.14 

<^t*^J»o^J2$4:    C.  E.  M*de  Lumber  Co. 
I*to  of  contract  April  10,1914.  siupnlying 
273,014  ft*B. of  lumber  for  iectivai 

Hall.    Total  contract  price   <#  3,437.11 

Sftgie .racX  J^Oj_2 &Sj.    fcudden  A  Chris tonsen.  Date 

of  contract  April  13,1914.    Supplying  359,458 

ft»B«K«  of  iunbcr  for  the  Court  of  Abundanoo 

Total  oontraot  price  •  ..  4.742.73 

Contract.  j'o».  g6Si    J.  If.  Huddart.    3ato  of 

contract  April  13,1914.     Supplying  361,505  ft. 

B.ii,  of  lunbor  for  the  Court  of  Abundance. 

Total  contract  price    4.758.19 

Contract  "o.  267:,  Chae.  ft.  >  cCoraio'<.Co. 
^ato  of  contract  ^pril  21,1914.  r.upplyin-; 
123,926  ft.BV  .  of  lunber  for  lumber  yard* 
•took.  Total  oontraot  price   1,337. £7 

6qn t rap_t_J^i._ 268 s      Sunset  Conntruotion  Co. 
*ate  of  contract  April  24,1914.    Grading  and 
finishing  .:xpowition  Kace  Track,  ^ith  grading 
•M  excavation  in  oonnsotion  with  Grand  Ctani. 
Under  thio  contract,  labor,  materials  and 
equipment  v/ere  furnished  to  clear,  excavate, 
aaul,  deliver  and  spread  eurfaeo  and  finish 
Exposition  Race  Traok  and  to  &rade  sit©  for 
Exposition  Gi»and  tit  and.    Total  material  hand- 
led, 11653  cu.ydo  at  75/.    Total  oontraot  price  8,724.75 

£ontrac^  s/pT  gftO;  £uncan8Oiw»Hsrrol0on  Co» 
^ate  of  contract  ay  4,1914.  Ornish  «©ce» 
•eary  labor  and  r:tateri*\l  for  certain  oxten- 
•ions  to  high  Pressure    ater  Supply  aysteis* 

Exposition  furnished  certain  pip'?  fend 
fittings,    total  contract  prire  •   4.945.00 

£2I!t!£CJtj  0^270:    KeFftll  Elcoiric  Co*  2ate 
of  oontraot  :  ay  4,1914.    Hanging  of  250  *att 
laaps  and  reflectors  for  outi^tcs  ana  installa- 
tion of  wiring  for  docs  lighting  and  the  instal- 
lation of  2B0  cornice  lights  for  the  i'aiacoe  of 
lunation,  Pood  Products,  Liberal  Arts  and 
Afirioulture.    This  contract  *ae  intended  to 
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complete  oertain  work  of  regular  contract 
^206  which  wae  omitted  to  pcmit  the  accept- 
ance thereof*    1/4  of  the  total  contract 
price  wae  charged  to  each  of  the  following 
buildingcl    Education,  Liberal  Arte,  A£ri- 
oulture,  and  food  froduota.    Total  con. 
tract  price  •  .   $  l,Q0C.O0 

Conjrsct,,  ^o.  271 1      Pacific  lanure  &  ferti- 
liser Co*    i)atc  of  oontraot    ay  5,1914. 
fturniehing,  hauling  and  delivering  6,107 
cubic  yards  of  clay  for  the  lixpoeition  Race 
Track  at  62  1/2/  per  cubic  yard*  Total 
contract  prloe  •••••••«••••  .........  3,866.83 

£ontfact  !<o.  272j.     Sudden  !<.  Christ enoen. 

wate  of  contract  £ay  1,1914.  Supplying 

121,690  f.B.~.  of  lumber  for  lumber  yard 

•took*    Total  contract  prloe  •  *..*  «•  1,524*07 

Contract  T?o*„273.:      **ileon    roe.  &  Co*  Date 

of  oontraot  i-ay  6,1914*      Supplying  102,999 

ft.B.it.  of  lunbor  for  the  Court  of  Abundance 

Total  contract  price  •••••••••••••  •  •••  1,256*57 

J^nJL^ilPt  JJCi.  274J.     Guddcn  &  Christine  en* 
Sate  of  contract    ay  8, 1914.  Supplying 
103,437  ft.3.&. 'of  lumber  for  the  Court 

of  Abundanoe*    Total  contract  price  ••   1,317*30 

££al]?MlLL?a±-^75:      Ctrehlo*.  Froese  &  Fetsr- 
len.    Date  of  oontraot  3:ay  13,1914.  Pr*p*ring 
a  flag  pole  fron  a  eingle  stick  of  t labor  approx- 
imately 2?S  ft*  in  length  furnished  by  the  expos- 
ition nnd  erecting  the  tzae  complete  in  a  con- 
crete footing.    Total  contract  prloe  •«  •  2,465.70 

Contract  .'«e>_276i    Chae.  R.  i>o^orciiolc*Co.  Date 
of  contract    ey~6,1914.    Supplying  94,223  ft* 
of  luaber  for  lumber  yard  etoek*  Xotal 
contract  price*   953*07 

£gn^rac.t.  j -'Q*  277:      Cudden  &  Chriatencen.  Sate 

of  contract    ^y  12,1914.    Supplying  230,177 

ftt3.lt.  of  lunber  for  the  Service  -«arehou^e. 

Iota!  oontraot  price  •   8S9.~3 

£?J!tract  *?o*  278.      -ilson  Broe*  *  Co*  Bai?, 

of  contract  ;  *y~12  ,1914.    Supplying  «s30»177 

£t.B.K.  of  lumber  for  the  California  Building. 

lotal  contract  prloe    2,73>W9 


-  oi   ivr.oftr  »oi  w»-   o  671.63 

lni;.    Total  contract  price    *'9  * 
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fontrnct  Ko.  280,1,     Dunoanson-Harrelson  Co. 
Sato  of  oontraot  *'ay  13 ,19X4 •    Fumiohina  of  all 
labor*  material  and  equipment  to  build  a  sump 
or  pit  for  water  development  purposee  In  Golden 
Gate  i'arlc.    Contract  price  was  based  on  the 
following  and  included  all  of  the  necessary 
un. watering*    ixsavating  2057*2  eu*yds  of  fill 
at  40/  and  on  doing  the  tinber  cribbing  and  other 
work  for  the  lunp  sua  of  v 5,785.    Total  con* 
traot  price   1 

gontraot  ''o>  281:      8.  8.  M?.do  Lumber  Co. 
;.ate  of  contract  iay  12,1914.  ruoplying 
229,250  ft.S.!*.  of  luaber  for  the  California 
Suiting*    Total  contract  prioe  

Contract  So*  2d2j.     *n.  &.  Dixon*    Date  of 
contract    ay  20*1914*    Kleotric  firing, 
?alaoe  of  horticulture.    This  contract 
covered  the  electric  wiring  and  certain 
fixture  euaponoion  hooves*    The  Exposition 
•upplied  lighting  buses  supporting  fra'ie 
woric*  ino tailed  the  fixtures  ana  furnished 
all  lamps*    Total  contract  price  •«.•••*.««•• 

Contract  '■o>  283:     Viloon  ..ron.  &  Co.  Date 
Of  contract    ay  15 ,1914.  Supplying 
167,714  ft.;'.'  •  of  lumber  for  the  California 
Building.    Total  contr  ct  price  .......... 

Contract  ;j>*  J>B4:              J'lade  Lumber  Co* 
*>ate  of  contract  '-ay  15 #1914*  r.upplying 
79,513  ft.i>.\.  of  lumber  for  the  California 
Building.    To^tal  oontraot  price  ••••  

Contract  t;o.  285:    Fudden  &  Chriatensen.  Date 
of  contracT :  ay  15,1914.    Supplying  84,110 
ft.          of  lusber  for  the  California  build- 
ing*   Total  oon tract  price  *.....••  ••• 

£9JHraqt  No.  286:    Cudden  &  Chriatensen.  -ate 
of  contract    ay  19,1914.    replying  624,561 
ft*    ,  *  of  lusbor  for  the  California 
Building*    Total  contract  price  

£ftnJtaoi  "'Ojl-287:    sudden  &  Chriateneen.  :>ate 
of  contract  -ay  li>,1914.    Supplying  84,548 
ft.;..!  *  of  lunber  lor  the  California 
£uildin£.    Total  Contract  prioe   ■•♦••« 

£$ntraot  Ko.  2a8:    Gudden  <c  Chriatensen.  Bate 
of  contract    ey~14,1914.    Supplying  221,107 
ft.  B*Ji.  of  lumber  for  lumber  yard  etooK* 
lotal  oon tract  price 


6,e07.88 


2,725*57 


1,680*00 


2,931*09 


1,045.85 


1,096.62 


7,329.49 


1,82  .78 


2,148.57 
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Contraq,trr.Ko»r  EQPl      ileon  isroa*  *  Co*  Dato 

of  contract    ay  15,1914.    Supplying  361,0X9 

ft*  B«U«  of  lumber  for  Gtook.ynrd  stable* 

and  forum*    Total  contract  prioe  $  4,426*68 


ontraot  gOj»  2901    8.  2,  filade  Lumber  Co* 
tits  of  contract  Kay  15,1014.  Supplying 
370,046  ft*ii*^*  of  lumber  for  r.took  Yard 
e tabic s  and  forum*  Total  contraot  price  •«•  4,540.22 

Contract  ''0*  291l  Sudden  ft  Christensen* 
Sato  of  oontract  &oy  15,1914*  t>upplyihg 
376,Q1'>  ft*:*K  of  lumber  for  stools  Yard 

M&blee  and  Forum.     Total  oontraot  price  ••*  4,6<"'2*76 

Contract  ?»o.*  292:    Healy-Vibbitts  Construction 

Co*  Date  of  contract    ay  21,1914*    Pile  founda- 

tiono  for  Scintillator  i'ler*    This  contract  was 

based  on  a  lump  sum  of  vl, 780*00  plus  value 

Of  preservative  treatment  on  747  linear  ft* 

of  pile  treated  at  50/  per  ft  .Total  contract 

prioe  •*•••••••••*••«•»**  ••••  1,806.40 

jLeatrap^  ^'o.  293  :„     jr*K*Huddart.    Date  of 

contract  -ay~l6,i9l4.    Supplying  70,537  ft* 

BtBU  of  lu^bnr  for  lumbar  yard  stook*  Total 

oontract  price  *  •  916*99 

jog i tract  ;:?o>  294:     S.  *<:.£>  lado  Lumber  Co*  -'ate 

of  oontraot  May  19,1914*    Supplying  653,297 

ft.ii.h.  of  lumbar  for  the  California  liuil^ 

ing.  Total  oontract  price  *  *  •  7,663*54 

Co n trap t  ?ro *  29  $ :    Eileen  Bros*  &  Co.  ^ate 

of  contract  1  ay  19,1914.    Supplying  637, «47 

ft*£*&9  of  lumber  for  the  California  Building. 

Total  contraot  price  •••*..*...*   7,631.05 

£S^rMt_£o*  J?jL6_:     Eudden      Chri»tcnson.  2 ate 
of  oontraot    ay  19 .1914.     Supplying  B4,549 
of  lumber  for  the  California  build- 
ln£.    Total  contract  price  *  •  

Contract  go.  297:    Oriel  Glass    orkn.  I»ate 
of  oontraot  Jun7  16,1914.    Sending  133  pieces 
of  3/16*  thick  opal  £laes  12"  *ide  and  6~ 
*on^  supplied  b/  the  ^.position  to  a  radius 
of  9£«,  tricing  and  setting  192  pieces  in 
Uo  fountains  in  the  Court  of  the  universe 

vl.75  each  and  bending  6  spare  pieces  or 
Wis  iwe  glass  at  U*25  each  fon4/urnlSUi^r ,dfl 
a^  Placing  in  the  two  said  fountains  96  pijcea 
of  21.oa*  class  26"  x  62"  at  81.80  each.  Total 
oontraot  price  *  ,•..*..•••••••••••••• 
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Contrafll  USbL^j§X     Crowley  Launch  & 
Vugboat  Co.    l>ate  of  contract  Juno  18, 
1914.    Furnishing  an1  delivering  935,185 
tons  of  unsoroened  cinders  frca  various 
sources  in  iian  irnnoieco  at  tne  Kxposi* 
tion  doa!:  at  i  2*00  per  ton.  Total 

contract  price  .............   |  1,870.37 

Contract  Vo*  299>      tudden  ^  Chrictensen: 
^ato  of  contract  Juno  : 2,1914.  Supplying 
116.349  fto  i.i  •  of  lumber  for  tho  Calif- 
ornia iailldlnc*  Total  oontraot  prlco  . ....  1.839*60 

Contract  Ko*  300+  Pudden  A  Chrioteneen. 
late  of  contract  June  23,1914.  Supplying 
516,415  ft»;V  •  of  lumber  for  the  Ferry 

Building*     Total  oontraot  prlco  *   6,69^*90 

Contract  Ko>  5011  Sudden  &  Chrintensen. 
Into  of  contract  June  23,1914.  Supplying 
141,249  ft.  V*  of  lumber  for  the  rress 

.•uildinc     Total  contract  price  .........  1,734.50 

Contract  Ko*  302 1      Cudden  &  Chris tensen. 

iiate  of  contract  Juno  £3,lyl4.  Supplying 

33,137  ft*  B*is*  of  lunbor  for  ttoo*  Yards, 

stable©  and  Forum*  Total  contract  price  •  •••  415.03 

Contract  &o» , .303:      Trover  broe*  Date  of  oon- 
traot June  307T914.    Supplying  22,840  ft. 
fe#K*  of  lumber  for  iitoo'^  Yards,  I' tables 

and  Porura.    Total  contract  prico   •  264*31 

Contract  '  o*  304 i  Wilson  :  roa  &  Co.  Date 
of  contract  July  6,1914.  Supplying  319,339 
ft.  ).;;,  of  lumber  for  the  Court  of  the  ;  ni- 
v*reo*    Total  contract  price  *   3,900*21 

Contract  ;>o.  305:      J.  F*  fowling  &  Company. 

^ete  of  contraot  July  10,1914.  Paving  curbs, 

eewern  and  catch  b&slne,  etc.  along  Oheot- 

nut  t.t.  (IochI  aspea^ient)  Total  contract  • 

price    7.721.15 

ContraoiL^o.  306:      Wilson    roo.  f  Co*  :>ate 
of  contract  July~10, 1914*    Supplying  69,140 
ft.  B.J \  of  lumber  for  tno^cintill ator  *  ier. 
Contract  price  •*..•••.•••••••••••»  • 

£ftSi£act  No.  307:      The  Turner  Co.  °* 
contract  July" 20#  1914.    burnishing  and  instil- 
ing certain  w*ter  piping  of  sewer  linea  in 
oonncotion  with  fountai  t>  at  *  alaco  of 
Education,    Total  o on traot  price  *.....♦•••••• 


830.13 


.  554  • 


PANAMA-PACIFIC  DOTRNATIOHAL  EXPOSITION 
Dm«M  mi  Works 


Contract  'Ot  309;     UrrC  1  3er£etrora.  rate 

of  contract  July  20,1314.    Certain  earth 

filling,  eo;  crcto  floor,  etc*  in  .I*lf  Z&m 

/al&cc  of  location.    7ot&l  contract  price  . .  193&0#00 

Contract    o.  3C3.  C&ncellel* 

Cpr-tract    c  31:,:  Cancelled. 

Contract  So,  3X1:      Heal  -ri obit ts  Const  roe- 
Uos  -o.    -^te  of  contract  -uijr  2^,1914.  Al- 
teration* anl  extensions  to  east  arvo  south 
riv^rf  cf  iultcn  .^asin.     Iiii«  contract  vae  fcae-eo" 
on  a  1^9  s^a  of  S2,630»0C  fir  timber  *ork  plus 
furritJUr^  arri  drlTir^  of  8,27*  linear  ft.  of 
piles  at  1 5/         llat ar  ft.    belon  eat* off. 
plus  application  of  pile  ?re* err  stirs  treat- 
r«ent  en  3,M2  linear  ft.  of  pile  at  *C/  r 
ft.  pl-s  cr*osoti-^£  5,074  ooiri  ft.  of  lasher 
at  «4~.0O  per  •  toar:  ft.  Total  contract  price,  e,o72.71 

Cg'trct    o.  512;       «il*on  :  roe  f  £e.    late  of 

eootrac t  17,1914.      -p;i/ir*;  156,534  ft. 

-    •  of  lass&er  for  extent!  s=  of  Fulton  .ta-sie 

%arf«     Total  eoRtr^t  price   1,7^4.72 

."  —  tract  '  o.  31* :      /or;-  ie~£.    Z-ate  of  e 
tn-ct.- ^  £§,1J14.    Fax-it^i^  totalis- 
tisa  of  12  l^r^e  Tuts  in  t-~e  *o-t^,  east  as£ 
»sst  estrarae-ee  sf  ialace  of  srt.^v*:?. 
!stal  coatra-et  price  ,...•#.«•.♦••- 


tract,    o.  314:        .  -  .  ^Xade  l&z**T  Co.  -at* 
las&ar  for -.ire  't;c:  •  r-.i-.it  c  tails* 


fl.2,3,7a=rf  5.  ratal  extract  yrio*  

Isstr  ct    o.  :.    .  5,5  J. 

*:  ci^vr^-et  iaOj  2*, 1**4.     -  -P  Ijl&g  £*~,^.*  -  -« 
•  :f  1 se&e r  for  _iTt  Stocs    asi  - 1 
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ia  exteneian  to  t\£r?  or  pit  la  Colisa 

£tte  <?aric  far  eater  lereiapia^nt  purpo***. 

7c±%  contrast  m  aa  t*#  f  oi  la^ic*: 

1363*2  jar**  of  exearitioa  at  p?r 

ri«x*«  cristas  ac4  at^»r  *ork 

far  t&a  lurrp  r-a  af  $?,5CC|  eas*tr*.icti:a 

jf  »ae*.i  Irala  for  te*:is<r  purpos«i 

UT2.73,  t^-pOTAry  office  feuiliir^  *ita 

sitcellaaaaaj  lucier  ac-i  aatsri-U.  I41«C0. 

T9VU  co-trust  pries    .......   f  3,443.53 

?cs tract    %  319:     \.  ?*ul3«-i.    :*ts  :f 

rostrast  August  6.1il4«    Ins  tal  iatioa  of 

aa  S4*  double  easel  ia  1 

Soldaa  Cate  ni^r  t^is  cj  strict  t~*re 

»aa  ir.  availed  two  r'12  gau^e  blacc  iraa  riY*v- 

el  eaair^u.  Uue  cu: si  ia  e*olr.£  :«i 2^*  ara 

Lie  inaiie  c£.ai--£  15*  ia  sUasseter,  vota  ea*- 

i*^i  t« re  perforated  tar-ou^aaut  tHe  entire 

Leasts  vita  corrugated  perforation-  ini  va« 

t?aee  O^t^eea  fills^  *it~-  fiaa  ^raTel. 

*es«at  eoilare  *ere  preetde'S   .t  12 •  iatsrrali 

ia  t&4  aalght  with  pip-£  opening*  "be  twees  cx» 

partaoati  to  p<erait  v^ter  eircaiatioa.  *lls 

■*ire  placed       t.e  tottoa  *ita  eor<r*te. 

:o*.al  eo-tr^et  price   5S=.0O 

Contract         Z~-pi      f trealie  Trees*  *  ?*ter§*.c. 

m  of  contract  Au, 11,1314.  Installation 
of  certain  concrete  flocm,  eta.     ia  V  -c  -  ai^se 
ef  -ir»2t«    Total  eeo  trsat  price  •••  •  X  » 34 3 •  00 

l?-\r^z\         3 2 lj.     S treble**  Freese  '  ?etereeo« 

-  u  of  ci-.tr-aat  Aa;in  li,l*14.    Kesoriag  te»- 

oorar/  i:>-ra  and  faraisains  T&rloas  ^~ra,  Palace 

of  *in£e.     Total  contract  price  •  503,00 

"cntraet  3«,  32? »      Lan^e  &  £erg*trae.  :  :e  of 
car.  tract  ^u:t  U.1JU.    Xnetallatia*  of  w* 
•rote  floor,  step*,  etc.  is  t  v-  .  alace  of  ^n- 
cxltur«.     Xotal  eantraat  price   

£e*traet    3.  3J4:    Joa    ^aalc.    -ate  of  contract 
*«*Jit  iati9l4«  Ittatamtlon  of  foundations  fox 
soli* re  e,.i  o«apat  t*rrtr*£  of  sjsp?----  eeiliaes. 
•ertaia  pUatering  suno  cesent  ^ors  ~i  aisaell- 
^eo^i  earp-«atry  w^rx  ia  tie  --alace  of  arUe-U- 
tur«  mailer  Haueo.    ratal  eaatract  price  

l9J!lract    o.  325i  .  ^1*4*  lusher  Co.  _^*te 

contrast  AuiSst  13.1^14.     :  up^lyirc  f-*^ 
Jt.3.i£.  of  la-^r  for  tAe  "aifornie  .-ul^iag  763.49 
•  otal  eaatr-aet  price  ••••••  


1.200.00 


45£.00 
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rontr-ct    Or  326;      ic  mn  Peterson. 

iota  cf  Contract  *U£\i*t  19,1914.  removing 

door*         doin^  dscella^eoa?  "soric  In  ths 

?U»c«  of  \*nuf act ar«ti    7ot*i  contract  price    4  30:.G0 

rontrv?t  -  o»  327;  Cancelled* 

contract  ■o»  ;^:  Caiete-u 

restrict  '  9X  ?29:      ?.    olarrti.  "ate  of  e:>  • 
trict  .:*ptenb4r  3.1914.     Installation  of 
flooring,  roofing  ar*S  pamp^ts  avi  coing 
e*rt*in  oo.intin£  In  connection  sitfc  the 

C:^rt  of  tin  .nirers*.     Jotal  contract  price  2,77?. 76 

Coat  net  To.  330;      Sireal'f.  rrees«  Fetcr- 
ts.r.    -ate  of  contract     *?terib#r  2,1914. 
lastsXlatioa  of  canrs.3  linings  in  pool*  of 
~at»rt  of  /our  Etaicoi  arl  nr.*  painting  ■ 

thereof,    Total  contract  price  .............  725.00 

Coa tract  o.  33J.;      -trenlo^,  Freeoe  Peter- 
ees*    1  \te  of  contract  CcatesbeT  3,1914. 

arc:--it*ctar?l  eolissns.  Court  of 
1  ;ur  Seasons.     Total  contract  orioe    25C«00 

^struct  :  o.  322:        tr*~io*.  :  ree*e  Peter- 
Ma.    -*te  of  contract  ept«^-or  2,1/14. 
instillation  of  certain  concrete  r,r*%  ioor 
friset,  £oors,  hirmri?,  etc.    nortn  entrance 
raUce  cf  /arie<i  IMuetriet.    ratal  contract 
prioe   115*CC 

Cg -.tract  :o.  333;      Strenly*.  ^reeee  '  Petcr- 
•ea.    2*te  of  contract    eytesiser  3.1J14. 
tearing  temporary  4oor«,  etc.    ?*lace  of 
lirit i  Industrie*,    total  contract  pries  ...... 


i?5.o: 


o.  334;         rehire,  ir:5se  I  retor- 
«:-.    ^-"U  of  contract  - :«?l*~-*r  8.1914, 
installation  of  euros,  e.~er.t  i*8>ts  an-o  ^ 
Incidental  *9T'£  in  tna  Ccart  :f  ^ 
;io»srs.    Cf  i&e  totvi  cast  2i^#f%Ti8V* 
en^rge-t  to  tna  Co-xt  of  ?alne  and  5l,24-«w  ^ 
to  t*«   '«art  of  risers.    Total  contract  pri.ee 

ge«  tract    g«  335:      Swery-Se&dneia  rjiectrie 
:o.  i^ic  of  so- tract  :«?t*so«r       If* «•      _  , 
lastaliatinc  of  electrieU.  *.r*  for  -*«*raUr« 
lli-.ti.-r.,  ,tlace  cf  ?in*           eoi^n^s,  .o.~ 
esotrtct  price  • 

Isie^eadest  Toofinc 

r tr-MTt  ietCSeT-  5,1914. 
*<narlx«  *ltn  elastic  eeeer.t  J****» 
eerUic  tcyU  nls  in  fco*    *-s?*  - 
•stU  eotr^ct  ;rics  

.  *5?  - 
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C o n t rac t_" QjL__y37 ;     In  1c pendent  Hoofing  k 
iirias  Co«    -ate  of  contract  vcto^er  E,1>K. 
K*?arrla£  witn  clastic  cedent  and  nuelin 
certain  siyli^nte  on  lo?er  roof  of  ralaoe 
ef  aacMnc  ry.    Total  contract  rrice  ..... 

go  .-.tract    o%  ZZ&j      ~ci>ll    leotrie  Co. 
-»te  of  contract  -ctoser  £,1914.  famishing 
and  installation,  of  reflectors  and  250  "ratt 
lar;s  In  t-:e  Palace*  of  Varied  Industries, 
Sices,  lanaf  acturet  and  transportation.  Of 
tte  total  contract  price,  X/4  »as  eaarsed  to 
eaea  of  t^e  taid  fcuildin^s.  Total  contract 
price  •  ••••  •  •»•  •  

^-.trct  -  o.  Zy$Z    -  an  c *» -  ton- Karr  c  1  e o n  Co, 
-ate  of  extract    etooer  6,1914*  i*ile 
foundations  and  tin,i>er  pl?tfom  for  six 
*o:'ien  :ilo?«    Total  contract  price  

Cprtr-ct    gj              I  .P.* ortensen.  ImVe  of 
contract    cto^er  7,1314.    Constructing  exits 
in  fence  alor.£  Chestnut  ttreet.  ?©lc*l 
eo  tr  ct  price  ...........  

_?_g-,tr-ct    n.  341;      0.  A.  lAnsburen.    rate  sf 
e;.tr--ct    ctODor  15,1214.    Preparation  of 
arc-itectural  design  of    otor  Transportation 
-iildi^  ft«94  other  architectural  scrric^s.- 

la  a  tract.,  .'o,  242;  Csiitted. 

Co-tract  :  o.  343:      H,  3,  2ard  Cons  true  ti  on  Co. 
-its  of  contract  'cts^r  27,1914.  Construe- 
iioa  of  v-oo4ei»  steps  mrA  buttresses  for  :  usic 
-5- coarse  and  for  .riaxa  coutr.  siie  of  the 
*~  sixes  of  horticulture.    Of  t&*  total  contract 
pries  HCO  Tas  charged  to  the  .oath  Gardens 

C1,3£C«  to  the  -usic  Concourse.  Iota! 
contract  price  •.....♦..•••••••••••••«  

l;-tract_-"o«  345;      *a-e  -aco-s.     -ate  of  con. 
tract  Ccto&er  27,1914.    *  orirv;  ani  Besetting 
Hospital  Incinerator  on  ?residio  Reserratioi:  • 
•  eial  contract  ?rice  ••  

l~tr-«ct    p.  34 s;      _ une an 1 o n- :ar r  a  1  s  s  n 
**te  of  eon  tract  £oreah*r  6,1514.  Repairing 
***t  i3ci       Sxpesitioa  >'«rry    lip.  Total 
contract  price  Tas  $i.o03.£3  v  ie  s  *as 
e  -  rg*d  tor re->--Tpo s  i  t ;  on  ^**> t* nance* 
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^antroctjio^  3471      A.  Pauloon,    Date  of 

contruot  .-ovenbor  9,1914.     Installation  of 

four  water  welle,  ell  aggregating  341  ft.  of 

boring  at  37.50  per  linear  ft.      Th«  work 

done  in  connection  with  those  welle  wae  the 

tame  as  done  under  Special  Contract  --o.  319. 

except  that  they  wore  bored  from  the  natural 

turfaoe  of  the  ground  ins  to  ad  of  from  the 

bottom  of  a  sump.    Total  contract  prloo  $  2,557.50 

Con^root   .o.  _34B;    titrehlo^,  Froeeo  "  Petcr» 
•on,    i>ato  of  Contract    ovembor  12,1914*  Cer- 
tain plaster  and  utaff  work  in  connection  with 
the  .^orth  xintranco  of  Palace  of  Kood  Products. 
Total  contract  price  .......   9rJ.50 

fioa tract  Ko.  3491    Cmi  tted. 

Contract.  >fo»  350j_    Eu  sot  Construction  Co. 

~ate  of  contract  Novenbor  14,1914.  :roccavat- 

ing  clay  fron  nearby  lots,  hauling,  delivering 

an<l  spreading  eav.o  at    xpooition  Jiacc  Xrrck 

at  SPi/  per  ou.yard.  Total  oontraot  price  4,435.61 

Contract  j  o.  351:     Czai 1 1  od  • 

Contract*  ;  0^,352;  C.  i  onzer  &  C. .  denser. 
»;ate  of  contract  KoTersbcr  14.1914.  Ctaff 
work  in  connection  ^ith  li&htir:&  fixtures 
for  Peotival  Hall*    Total  contract  prine    8^0.50 

£^tC2^Jl5*„?_53j     Dtrehlow,  Freeze  &  Petersen, 
^ate  of  contraot  i'ove^/^r  2  ,1>14.  Cement 
coping  around  three  pool?*  in  the  2  outh 

Gardens.      Total  contract  price   X,*55.49 

£pJliractJju_354l     Etrchlow,  i reene  Petersen. 
*ate  of  contract  iiovexaber  2  ,1914.  Construc- 
tion of  framing  and  niBcellaneous  work  for 
fountains  in  Court  of  Abundance.  Total  contract 
prioe   293.60 

£j3ntr*\ot    o.  355;     i        ortonaen.  "'ate  of  ccn» 

tract  iioveiabcr  28 ,1914.    Construction  of    and  ^ 

»tanl  for  Liusio  Concourse.  Total  contract  :;rios..  o.4-30.uj 

Contract  Ka.  356J     Strehlcw,  Freeec  A.  Peterson. 

-■ate  of  contract  Deoewber  4,1414.    Tort  ion  f 

Pile  foundation  for  Ferry  Building.    «  ontrac* 

covered  2,200  linoar  ft.  of  pile  belo  cuw-on 

Rt  7/  per  ft.  and  orotoctive  treatnent  for 

450  linear  ft.  of  oile  at  20/  P<jr  ft.  rotal 

contract  prioe   *fc*v.uw 
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£pn|rac t Jj o f  35% :      Jiell  A.  McLean  Co.  Date 

of  contraot  Doocmbor  7,1914.  Constructing 

vestibule  between  l>ome  and  Exhibit  emotion, 

falaoo  of  Horticulture.     Total  contract  price     $  370*00 

Contract  _TJo«„  35Q:      i>trohlo»7#  Preeee  &  i?et«r» 

•en*    I>ate  of  contract  December  9,1914.  Office 

i'trtitlone,  Palace  of  *'ine  Arte.  Total  contract 

price  ••••••••••   7 CO. 00 

Contraot  :-o.  3$9l  Uavid  Graham.  Date  of 
contraot  I>ecoiabcr  9.1914.  Construction  of 
telephone  pay  etationo.    Total  contract  price  1.30&.41 

Con  t  mot  ft'o.  3601      #ia«  rtewart  "  Co.  D'ite 

of  contraot  Ueceabar  14.1914.      Painting  of 

■taff  Tower  and  eight  dercca  around  ::ain 

^ntrnnee  Tower  of  California  Building*  ~ 

Total  contract  price  ..»••••.•».»••••••••••»••  550.00 

Contract  "o.  36 lim      V> trebles,  Vreeso  ■"■  Peter- 
sen.   X>ate  of  contrnot  i/ecember  15.1514. 
Constructing  cloetrio  trouble  houne  cast 
of  Palace  of  ^aoninory.    Total  contract  r»rice  875.00 

Contract  -  0.  362  :     "o^rr.ary-^etcreon  Co.  Date 
of  contraot  ^eceiab  r  i 9, 1914.    .:';oofl"£  of  f  ou- 
truns at  Lain  ..ntr&nce  Tower.  Totai  contract 
price   1,500,00 

Contract  .  o.  363:      Forderer  Cornioe  or':e. 
i>at"e  of  contract  Ueoe:ib:-r  19,1914.  Furnishing 
•ud  installation  of  26  £"uge  5"  galvanised  iron 
fcuttoro  at  base  of  lar^c  donieB  on  Palace  of 
-']ue'-,tion,  rood  Products,  Agriculture,  Sianu-. 
facturoe,     inao.  Transportation,  Varied 
Industries,  and  Liberal  Arte.  1/8  0" 


>f 


total  con t met  price  r/aa  chirked  to  eacn  of 
the  ialHooft  mentioned.     Total  contract  price  ....  1,<.4U.uj 

Lqntraot^p^  364:        :.cil  A.  McLean  Co.  9R*a 

of  contraot  December  24,1914.    Construction  o, 

Poking  Caee  tfarthout*.    Total  contract  ?rice  lf6SO.oo 

£&Qlract  So.  365:  H.     »•  Waiter  &  Co . 

-He  cf  0  on  tract  December  24,1914.  iTirnie.»-.ng 

<7  portable  boncl.ee  for  palace  of  .  ine  vrt?.  ^  504. 00 

Total  Contract  price   ••••  

£on tract    of  366:  Cancelled. 

SpMraot  \o.  367:       Dunoaneon-JIarreleon  Co. 

-ate  of  contract  Jfcowbc*  28,1914.  in.i.alla- 

tion  of  pile  foundation  for  i .alt  *ater  *an*  4&6.04 

and  lower.     Total  contract  price   •• 
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Hp n t rao t.  jjo  «  _ 363. :    ftymon  Bros,  Wrecking  To. 
Uato  of  contract  Decoaber  23,1914.  lm.talla- 
lion  and  removal  of  temporary  theater  boxen 
at  the  imposition  Auditorium.    Total  con- 
tract price  was  *  1,202.55  which  was  charged 
to  the  Auditorium  ttall. 

Contract  ...lot  3691    Urunfield    lee trio  Hign 
Go.  Sate  ol  contract  December  23,19X4. 
yurniohlng  and  installation  of  electric 
carriage  o<ill  at  Exposition  Auditorium 

Total  contract  priou  ...  . ...         %  1,398.00 

Contact  Jo*  370:    Amee,  i  I  arris  &  He* i lie 

ifate  of  contract  December  25, 1914*    loot  all- 

ation  of  Canvas.  Ceilings  over  Cuard'a 

Quarters  in  /nlaoea  of  Manufactures,  Food 

i'roduoto,  ::ducatio  ,  V&riod  industries,  Mince, 

Asrioulture,  Transportation  and  Liberal  Arte* 

1/8  of  the  tot^l  contract  ;iriee  wae  charged 

to  each  of  the  buildings  mentioned.  Total 

contract  price  ......   832.00 

£getr'ic^  •  'Oi  371:  Cancelled. 

£o.ntrect,  Vo>  372t  Cancelled. 

&qn trio •■o.  373 1  Cancelled. 

Contract  ::p.  374:  Cancel  led. 

£25 tract  :-o.,  3751  Cancelled. 

Contract ,376 :  C  anc  e  1  ie  d. 

£9iltrao t,  ,?«p .  877 ;      C.    •  Hansen.    :>ate  of 

ecntrabt  January  5,1915»    Com  traction  of 

-inplay  Cases  in  ton  (10)  rooas  of  the 

United  atates  Section  of  Palace  of  Fine 

Arte.    Total  contract  >rioe    1,670.00 

jop-tr^t  .  ?;o« .  373 :  Leo  ^OffSt  2&to  of 
contract  January  5,1015.  Conn traction  of 
one  i'ictorin.1  £*hotography  ooth  in  k'alaoe 
of  Liberal  Arte.    Total  contract  price   eov.uv 

gantraat  v***  gTjjj      J.  fiarold  Johnson.  I>atj 

of  contraot  January  5,1915.    Contraction  of 

telephone  station  ,  2  on  th<?  Sons.  Total 

contract  price    684*°° 

SftSlrael  ^.o.  360:      Voncl  Color  Studio..  Date 

of  ooitraot  January  7.1*15.    Fire-proof ing  and 

Anting  of  lop  Cloth    alls,  to<:etner  with  the 

•talnlng  and  finishing  of  woodwork  and  the 

finishing  of  certain  floor*.  Palace  of  i-inc 

>*U.    Total  contract  price   3.935.90 
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Contrao^  :o.  3BU    Pacific  Manufacturing 
Co.    £>ate  of  contract  January  l:.%191b. 
furnishing  and  delivering  Tree  roxes  as 
folio  foJ    350  •  21  «fi  £3*00;    32  -  5*  .» 
v24*00*    Total  contract  price  including 

•xtra  work* ••••«•  •••••••••••  .    |  1*923.75 

Cqntroot  !*o.  30? t    the  Turner  Co*    I^ste  of 

contract  January  15,1915*     /urniflhin&  and 

installing  of  a  :  team  nesting  System,  a 

toiler  house  and  a  1'omrttie  Hot    at«r  *:is» 

trltution  r.yntcra  for  the  liace  Track  Crand 

Stand  Ho*  2.    The  ::xpooition  fumithed  the 

boiler,  certain  plumbing  fixtures,  elootrical 

work  and  certain  oth*r  work.    Total  contract 

price  •  •  •  •  . •  •  •.•»•••••••••••   1,832*73 

Contraot  ?  o«  3ft3;      Steu  Ctewart  Co,    I>c,te  of 

oontraot  January  16,1915.    -praying  of  *ood»> 

work,  Staff  and  Muslin  on  tno  interior  of  the 

Palace  of  horticulture.    To.al  oontraot  price* 2,063*00 


f^ntraot,  ;.o*  3Q4  •      Cane  oiled* 


Cpntraot  !»o>  3351      I  •      ortensen*    Date  of 
contract  January  10,1915*    Construction  of 
eUnj;o  and  return  check  bootho  of  four  types 
at  follows!    15  Typo  A     $125.00;    4-?ype  B 
6  C140.00;     9« Typo  C*s     94*00;    2- Type  2  - 
(90.00*     Total  contract  prico  with  minor 

extra  work  ••••  •  3,608.00 

Contract  r;o«  3B6;    Han  Francisco  bridge  Co. 

i'-ite  of  contract  January  20*1915.  racing 

of  a  second  hand  pasoenger  apron  with 

hydraulic  machinery  and  hoisting  apparatus 

during  the  Exposition  period.  Votal  rental 

prico  *  *   1,500.00 

£5ntrnpt  lip._3Q7X     Ihwcanson-Harrolson  Co. 
^&t©  of  contraot  January  20,1915.  Installa- 
tion of  second- hand  pae senior  apron  &lon£ 
*ith  oortain  other  work  at  tne  Exposition 
'Teight  Slip.    Total  contract  price   e.^.iv 

Cojnr.»c^^o.  ZJWt      Robiiwon-Sugent  Co*  "-ate 

of  contract  January  21,1915.  installation 

of  asphalt  sidewalks  on  Chestnut  ani  ^Ag""f  0 

Hu  Uooal  Improvement)  Total  contraot  price 

J&llraetjio.  38v>j      -'avid  Graham.  Date  of  con. 

fet  jln^r7i;^i9iu.    Construction  of  lolc- 

phono  Pay  Station©  in    ain  lo^er  an**  in  ^*ve 

Uook  Congress  Uall  and  Office  ...uildin^*  608.00 

*04al  contrao t  price  ••••  
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Co SitSSSi -ilO-a-3g5 *    Fran?.  ,1  yieoher.  Date 

of  eontraot  January  ?G,1915.  Construction 

of  Co-operative  2  etallurcioal    xhlbit  ooth 

in  United  i*»tatofiii©ot  ion#  Bureau  of  J  inog. 

Tot'.l  contr  ct  price  •«•••*•••..   £  1,410.00 

Contract  ^o,n  J£S3»j    k.i'.liorteneen.    .Date  of 
eontraot    — Coneiruction  of  srlnd  break 
fenoo.    x'alaco  of  horticulture  Garden. 

Total  eontraot  price   500*00 

Contract  "0.  395:,    >i.  A.  J  oLean  Co.  Date 
of  oontract  January  2 /, 1915.    Cons  true ti  n 
of  i'ublio  i  ton  oe  raphe  re  i  ootha  for  Seeing- 
ton  Typewriter  service  in  the  Palaces  of 
iiborol  Arte,  Varied  Indue tries,  achinory 
and  Vood  i'roduete.  1/4  of  the  total  contract 
priee  vas  charged  to  each  of  tho  several 

bulldlnge  nentionei.     Total  oontract  price. •  7b? .15 

Contrnot  ??o.  503:    i  ctfall    lQCtric  Co.  '>ato 
of  contract  January  30,1315.  Tlsetrio 
wiring  of  Photography  :;ooth,  Palace  of 

i.lboral  Arte*    Total  contract  price  •   125.00 

C o n t r^o t  ^ o .  394 :    TfcoTurner  Co.    i)ate  of 

contract  Januc'vary  30,1915.  Construction 

of  oortaln  pipe  r/\ilin£  around  the  Yscht 

Harbor.    Total  contract  price  ••«..  1, 630.00 

Contract  .'.'o.  395:     lavid  Grahflra.  Date-  of 

eontraot  February  2,1913.    Construction  of 

fence  aroursd  '#harf  at  Kerry  i'lip.  Total 

eontraot  prioe  •   6o7.27 

toUjJSSfiJs  !;o»  596:  Cancelled. 

Oontraet_j£ej^  39J71      Jae.  H,  Plnkerton  Co. 

^ftte  of  eontraot  Fobruary  4,1910.  Plumbing 

work  in  Co-operative  iletallurgioal  -xhioit, 

Palace  of  Wines.    Total  contract  price  .......  o><-.uw 

Contract  lip.  3931        Sysaon  i'ro».  ffjpeoking  Co. 
Dftte  of" contract  February  4,1915.  iurniehing  all 
labor  and  r^terialo  for  oroction  of  tc^por^ry 
Uoaohoro  in  :  orth  Gardens.  Total  contract  price 
**b  44,693.50  which  waa  oharged  to  the 
Autoaobilc  };roos. 

£PJ!liract    o.  3991      The  Turner  Co.  £ate  of  con- 
trao0^ar7*4.1915.  :.rectin*  Xe^porary  ^ridgos 
lotal  oontract  p£ic*  was*  ,3,460.00  wiioh  was 
oasirsed  to  the  Autsaobile 
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C gnj£SfiU io*— -4Q0  *    the  Turner  Go*  Dote  of 
contrnot  February  4 ,10X0.  'ine  erection  of  four 
temporary  bloachsro.  Total  contract  prioo  was 
$4,354.2?  which  was  charged  to  the  Automobile 
haocf. 

Contx«aot  "o.  4  Oil    The  Turner  Co.    Date  of 
contract  February  9,1915.    Cons true t ion  of 
Grand  L;t?*nd  Dint  ranee*  Total  contract  price 
was  $1,200*00  which  was  oiuar^d  to  the 
Automobile  KaoeB* 


Contract  |-o.  40?:    David  Cratom*    Date  of 

contract  fc'eWmary  13.1915.    Construction  of 

tntranco  at  Athletic  riold.  Total  contract 

prioo  *••••••••*..•••••  •   $  640*45 

Contract ,..^o*r  403;    H.  r.  Tittle.  late  of 
contraot  February  13 ,1910.    electric  tiring 
of  101  Uanch*  Tot**l  contract  price  was 
$1,832.  which  wae  charged  to  a  epcci&l 
account* 


Contract  "o.  404:      C nnc o 1 le d • 

Contract  [fOjE  405;,      J*  P.  J  loll  and.  -ate 
of  oontract    area  13,1915.  Providing, 
maintaining  and  operating  rafuoe  durip* 
CoDpenoation  20.^  per  load  for  each  load  of 
material  delivered  by  the  Kxpoeitlot)  to 
the  dunp*    This  expense  wao  charged  to 
-xposjition  operation, 

Hon  tract  >  o.  4Q£;     The  Tumor  Co.  -ate  of 

contract  'arch  £6,1915.  nonet  ruction  of  High 

Tension  Pavilion.  Total  oontract  price  *.....  4,^e*uu 

Contract  Ko,  407;     Tho  Lirtdgren  Co.  Sato 
©f  contract  April  16,1915,    ;  or  all  ret al 
duot  work,  plumbing,  rnarble  -vork,  nill- 
*ork,  carpentry  work,  hardware,  plaster, 
cement  finish  and  painting  to  coaploto 

the  toilet  room  at  Sxpoeition  Auditorium*  90O.OO 
Total  contract  price  •  ••••••  •  • 

Contract    p.  40g. r    Pacific  Manure  * '  *?ptl- 
li::or  Co.    i>at«  of  contract    a    c  ,191b. 
lurniBhine  all  labor  and  material  to  trane- 
Port  all^t table  rafase,  manure,  etc*  rrck. 
Uvo  l-tock  Keotlon  at  the  rate  of  a 
oonth.    Thifl  wao  an  ,>xpo»ltion  maintenance 
charge. 
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gontrftct  J  o«  4091    Palmer  &  &o;iryd©#  Date 
of  contraoto  •  •  •  •        ^urniohiitf;  of  tea  e, 
wa^on«#  and  other  equipntont  at  a  unit 
price  in  accordance  with  the  schedule  given 
in  rec^lar  contrnot«i  $18  and  -  236.  Tho 
•peeial  contraot  referred  to  v\9  entered 
into  to  caro  for  r.aintenanoo  \vork  during 
the  Exposition  period  and  was  executed 
to  permit  Contract  .  236  to  bo  terminated* 


TOTAL  CitAHG&D  TO  £X?0&m02f  CONSTRUCTION  £1,530,025.19 
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ATU-INI.nTHATICK, 


)emo  ran  dust  Accounts* 

Inasmuch  no  considerable  attention  had 
bean  given  to  construction  segregation  In  tn©  pre» 
Urinary  estimates  of  co^t,  it         found,  that  as 
the  work  progressed  the  iteas  of  construction  origi- 
nally outlined  suffered  but  little  change*    A  number 
of  items  were  deducted  and  oane  ^»ro  sdied,  but  other, 
wise  the  classif ioation  rasained  the  muse*    It  was  on 
the  baeis  of  this  cl^sslf ication  and  corresponding 
estimate  that  all  appropriations  were  based,  shortly 
after  the  preparation  of  tho  firet  preliminary  estimate, 
the  division  of    orks  cade  arrangements  for  the  Comp- 
troller of  the  Exposition  to  open  up  such  of  his  account* 
»•  roferred  to  th^  division  of    orks  on  the  ba&is  of 
this  claerific?^tion  .> 

As  will  he  s*en,  the  *ork  wan  divided  up  into 
Pfcrts  covering  (A)  General  Constructions  that  is,  all 
Ueas  in  the  nnturo  of  filling,  grading,  roads,  etreet 
&*ina,  and  other  general  construction;     (B)  Electrical 
*'»d  ^aohanical  Features,  including  all  work  of  this 
nature;     (C)  Fire  Protection  Equipment  and  lire  and 
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Police  Alarms;     IP)  Gardens  and  Plantings    U)  Luild- 
incs;     (?)  DecoratiTfl  Featuroe  attached  to  ana  apart 
from  the  buildings;     (C)  J  iscellaneous,  not  otnorv.iee 
provided  for;     (li)  Operating  Equipment;     (I)  division 
of  »orket  which  referred  to  all  Administrative,  n^i- 
neerlng  and  Architectural  expensco  in  field  and  office; 
(J)  rite  Acquisition*    After  it  v/as  deoided  that  the 
reposition  was  to  construct  the  Auditorium  at  the  fivic 
Center  and  the  California  building  within  the  Grounds, 
Hcraa  (K)  and  (L)  were  added  to  cover  t^cee  buildings 
in  the  order  mentioned.      The  original  separately  nu;« 
bered  items  adopted  in  connection  with  these  general 
main  divisions  were  continued  throughout  the  entire 
activities  of  the  division  of    orics,  and  as  a  result 
of  the  constant  use,  this  nomenclature  soon  beear.e 
established  in  the  rr.inis  of  all  those  concerned. 

Considerable  attention  tfao  directed  to  the 
nethods  to  bo  employed  in  handling  the  bulk  of  the 
construction  upon  the  Exposition  Grounds.    The  relative 
merits  of  the  contraot  and  the  force  account  systems 
*ere  discussed  at  length  and  it  was  finally  concluded 
thit  everything  that  could  possibly  be  let  by  contract 
should  be  so  handled,  as  it  *aa  thought  it  ^ould  be  ^ 
unwise  to  build  up  an  extensive  force  ao-ount  or^ani- 
*ation  for  tlw  ehort  period  of  construction,    H  was 
considered  that  s  far  better  policy  lay  in  the  line  of 
utilizing  a  number  of  contractors'  organizations,  their 
•*P*rienoe  and  equipment;    and,  furthernore,  eince  the 
instruction  of  exposition  buildings  had  bcoome  eo*e*hat 
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of  a  bueinoee,  it  was  believed  that  contractors  on 
previous  exposition*  would  put  in  an  appoaranoo.  This 
dooleion  governed  to  some  extent  the  construction 
classification  referred  to  above  for  it  was  arranged 
to  suit  possible,  if  not  probable  contract  sub*  dlvl* 
•  ions*    This  method  of  handling  the  work  also  deter- 
nined  the  system  of  accounts  which  was  adopted  by  the 
Division  of  orks. 

Apart  from  the  bookkeeping  method©  adopted 
by  the  Comptroller,  the  Division  of  vorks  conducted 
a  system  of  memorandum  accounts  in  order  that  the 
Division  of  -orks  would  at  all  times  have  complete 
records  for  the  information  of  the  Comptroller  and 
•u  accurate  check  on  the  aecounte  of  those  with  whoa 
the  Division  of  ?<orka  was  doing  business,  particularly 
*ith  reference  to  the  many  contractors* 

Careful  account  was  kept  of  contracts  by  means 
of  a  contract  register  in  which  were  recorded  the  num- 
ber of  tho  contract,  the  name  of  the  contractor,  date 
Of  the  contract,  number  of  days  allowed  for  completion, 
ectual  date  of  completion,  na^e  of  bondsman  and  amount 
of  bond,  oontraot  price,  additions  to  and  deductions 
from  the  contract,  ani  payments  made  from  time  to  time. 

Xhie,  together  with  the  certificate  drawn 
upon  the  Comptroller,  and  extra  orders,  made  up  the 
extent  of  this  memorandum  accounting  system  as  far  as 
•ontracts  were  concerned.      In  addition  there  waa 
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kept  *  ledger  account  for  each  construction  item  as 
it  related  to  the  sum  of  money  allowed  for  the  con* 
•traction  item  in  the  preliminary  estimates  and  the 
appropriation  obtained  from  the  Finance  Committee 
for  the  itea.    Thic  ledgor  vns  rcade  up  of  the  total 
Obligations  which  had  been  incurred  by  the  Division 
of  ^orfce  from  time  to  tia©,  in  tho  sray  of  contracts, 
including  the  payments  thereon,  and  upon  payments 
mads  by  the  Comptroller  upon  tha  force  aooount  pay 
rolls  and  on  miscellaneous  orders  for  iaatorials  and 
equipment  *hich  had  boon  placed  by  the  purchase  cl*rk 
upon  the  requisition  of  the  Division  of  «orks.  The 
Division  of  ;«orks  did  not  keep  an  account  of  these 
nieoellancous  charges,  but  took  the  payments  of  the 
Coaptroller  ae  correct.      however,  it  should  have  been 
fcdvieablo  to  carry  a  requisition  Register  similar  to 
that  used  in  connection  with  the  contracts  smioh  would 
have  indioated  directly  the  obligations  of  the  division 
of  vorks  in  this  dircotion. 

Keverthelcss,  at  all  times,  records  were  such 
a*  enabled  the  Division  of  forks  to  keep  its  obligations 
and  expenditures  within  the  sums  allotted  for  the 
execution  of  any  given  pi#oe  of  work, 

Payments  to  contractors  *ere  made  upon 
certificates  drawn  u?on  the  Controller  of  tno  xpoei. 
tion.  recommended  by  the  Chief  of  Construction  and 

hf  -  nrks  and  two  members  of 
approved  by  the  director  of  *orss  an* 
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the  Imlldlngo  and  Grounds  Committee*    These  certifi- 
cates vore  consecutively  nuraborod  as  issued  by  tho 
Exposition  and  also  serially  numbered  as  to  the 
Contraotor  recoiling  theta.  They  earried  the  oppropri- 
ttion  number    also,  and  in  this  way  the  Comptroller 
was  at  all  times  advised  as  to  the  balance  regaining 
in  the  appropriation  in  question*    In  addition  to  this, 
the  Construction  Ite^  number  appeared  on  each  oerti* 
fie&te,  in  order  that  the  payment  be  charged  to  the 
proper  item  of  the  :>ivieion  of    or*e  budget;  and 
further,  in  this  connection,  in  the  event  that  the 
payment  on  a  certificate  «as  chargeable  to  sore  then 
one  iten  of  the  budget,  tho  proper  amount  was  noted 
upon  the  certificate  in  the  several  instances.  To 
refer  the  certificate  to  the  particular  contractor  in 
question,  the  contract  number  *as  also  indicated. 

These  certificates  were  drasm  in  quadruplicate 
in  different  colore,  and  each  carried  a  statement  of 
sccount  with  reference  to  tho  oontract.  so  that  the 
contractor,  as  well-  as  the  other  offices  mentioned  later 
were  at  all  times  advised  of  the  status  of  tho  account, 
and  in  the  event  any  of  t!»w  were  in  disagreement, 
notification  could  be  directed  to  tho  main  office  on 
the  subject.    Thee,  certificates  were  bound  together  in 
book  form  and  attached  to  a  stub.    The  stub  cafried  the 
statement  of  account  referred  to.  and  also  most  of  the 
information  carried  in  the  contract  register. 

*ith  reference  to  modifications  of  contracts. 
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a  apodal  £xtre\  Order  wae  Issued  for  tho  purpose  of 
systematically  recording  addition!  to  or  deducations 
froa  the  various  contracts,    rhc  general  provisions 
of  tho  contraoto  wore  drawn  in  ouch  rsanner  an  to  pernit 
these  extra  orders  being  issued  without  the  signature 
of  the  President  and  feoretary  of  the  Exposition*  They 
were  recoa^ended  by  the  Chief  of  Construction,  signed 
by  the  Director  of    orke,  countersigned  by  the  Contro- 
ller and  approved  &y  tho  Building©  and  Ground ©  Comrattee 
•nd  accepted  by  the  Contractor  in  question.    These  were 
also  issued  In  colors  corresponding  to  those  of  the 
certificates  and  in  the  soae  forss,  carrying  the  number 
of  the  Exposition,  tho  contractor's  nuaber  and  the 
contract  number  and  vcre  attached  to  a  stub  as  in  the 
case  of  tho  certificates,  the  stub  bearing  information 
relatlTe  to  the  contract  and  the  character  of  the  chance 
Thus,  with  these  certificates  and  extra  orlers 
the  contr-.otor,  imposition  and  :  eprurtaental  offices  of 
the  Exposition  were  at  all  tines  informed  as  to  the 
status  of  any  £iwen  contract.    As  a  natter  of  syeten, 
the  white  copy  in  both  cases  wont  to  the  contractor, 
the  blue  copy  to  the  sain  office  of  the  Lirieion  of 
•orks,  the  pink  copy  to  the  CcsptroUer,  whil?  the 
yellow  copy  went  to  the  departmental  office  hawing 
the  work  In  charge.      rhe  destination  of  these  doco. 
tents  wae  thus  determined  at  a  glance.    This  systea 
prored  tost  satisfactory,  and  information  in  regard 
to  the  work  was  at  all  tines  readily  aeceaeible. 
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The  total  of  cortificatea  issued  to  February  20,1915 
wat  2745  em*  to  April  22,1915.  2975*    To  the  sszas 
respective  dates  442  and  400  extra  orders  acre  issued* 

A  total  of  349  regular  contracts  were 
exoouted,  involving  a  total  expenditure  of  09,208,310.36, 
379  special  oontraots,  involving  an  expenditure  of 
&1, 530,025.18,  making  the  total  contract  obligation, 
? 10, 730,335. 54 ,  all  of  vhich  was  chargeable  to  con- 
struction activities  as  noted  elsewhere  herein* 

Altogether  23,252  naterial  purchase  orders 

were  authorised  by  the  division  of    ori;s  and  issued 

through  the  Purchasing  :  ureau  during  the  pre-^xposi- 

tion  period  and  shortly  thereafter,  amounting  to 

approxiiiately  ;727.C00.    This  also  covers  the  purchases 

on  several  pre- ^pofition  utility  *.nd  opamting  accounts. 

The  total  anount  ir  claeeified  as  follows: 

general  QonatrucUon:  -  including  roads, 
 W!^cTri^F>li«3.  railroad,  preparing  of 

Grounds,  fencing  and  temporary  183.651.3S 

buildings  •••  ••••  * 

 diVtTibution  system  conduits. man- 
holes, underground  lintributioii 
system,         and  stea*  systems,  street 
and  decorative  lighting.   

re  ^Us^Ul^lm^-  -  i^^^-^r 

 i'n<i ""Police T^lar -.st  automatic  eprmxiar 

^SiiSSt!  hose  rUu  and  hose,  port- 
able  ohemioal  extinguishers  


porraancnt  garaens,  P*a"^«  ....  S3, 


and  greenhouaea 
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£}}lMir\&£.l  *    covering  orders  involving 
all  builnings  erected  by  the 

Division  of  ^orks.  .   $122,950.62 

^tcoratiTg  yeatureBj.  •  covering 

sculpture  decoration*?  applying  to 

all  buildings,  courts  and  gardens, 

flag  poles,  flags  and  similar  pur- 

chance.. . .  •   62,229.93 

Opo rat  1  n? :  ~. qui puia nts :  •    Including  trans- 
portation facilities,  garden  water 
supply,  oloo trie, fire  department 
and  other  equipment,  service?  yard 
tools,  nodical  apparatus,  etc....  36,000.00 

Mainistration:  •  including  office 

supplies  for  all  pre-  xposition 

construction  departments.  .  26,049.85 

Utility  and  Operating  Accounts:  -  in- 
Oludin^  all  purchases  for  the 

conduct  of  this  work.  •  £2,505#8o 


Kstirat ln^  Methods  and  rM^riti%.ipJj-IjI^^^l^^ 

As  briefly  outlined  in  a  description  of  the 
organisation,  the  .ureau  of  ;otiiaates  prepared: 
(Piret),  Preliminary  ~stimaUa|    (Second),  orkin^ 
-stiraatee;  (Third)  Umber  Crders;  rjid  (Fourth), 
^tinatos  of  Changes  in  Contracts.      This  work  was 
prosecuted  systematically,  to  the  end  that  the  results 
attained  by  the  Individual  estimators  should  be  based 
on  the  same  unite  and  arrived  at  by  the  sane  methods, 
with  the  vie*/  of  having  the  work  of  the  individual 
tstimator.  uniform  as  regarded  the  «ork  as  a  whole. 

fecial  rule,  were  laid  dm  for  the  guidance 
of  estimators  in  recording  quantities  for  the  .repara- 
tion of  estimates.    These  rules  covered  all  clas.es  of 
*ork,  and  tho.eof  particular  interest  as  noted  below: 
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Sewer  wn&  Wat  or  fly  steins: 


KxcavaUon: 

Compute  excavation  required  in  cubic 
yards*    If  material  other  Uian  sand, 
loam  or  clay  is  to  be  excavated  keep 
separate  record?  of  sanie.-    -iutii  of 
trench  to  be  figured  for  various  etil 
conditions  will  bo  £iven  for  each  par- 
tloular  assignment,  this  depending  on 
the  charaoter  of  coil.  depth  of  trench, 
•to.    ^.xoavation  required  for  oanhole e, 
oatoh-baaine,  valve-boxiss,  etc.,  vill  wo 
included  in  unit  coot  of  respective  items. 

Tronch: 


Sittings; 


1  anholosl 


Compute  avora&«  depth  of  trench  required 
for  each  else  of  pipe* 

Compute  total  length  of  each  sise  of  pipe 
Of  a  given  material  and  quality* 

Record  nunber,  size  and  kind  of  all  fitting 
valves,  specials,  etc* 

Record  number  of  each  type  of  standard 
aonhole,  catch  baa in,  lasip-hole,  valve 
box,  etc.    in  case  special  for^s  of  ^r* 
holes,  catch-basins,  valve-boxsa,  etc., 
are  used,  make  separate  detailed  satiate 
of  ciateriale  required  for  construction 
including  exoavation,  lagging.  « to*  ~l*t 
of  standards  will  be  obtained  frosa  r.sti. 
nator  in  charge. 

Coaipute  ftPea  of  ditch  walls  requiring 

lftrcinr.  stating  whether  sanie  is  s*ele- 

^J/olOBe'inSypo. 

tions  in  this  particular  will  be  fc.iven 

for  each  particular  assignment. 

U  jitM  under  data  of  January  25,  1913. 
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IjndgrKround  Conduit.  V>x*%m* 

it  rxcayatlon: 

Compute  excavation  required  In  cubic 
yards.    -Udth  of  trencn  to  be  figured 
as  width  of  conduit  run  plus  ono  (1) 
foot  for  clearance*    In  figuring  excava. 
tion  for  saanholos,  handholos,  etc.,  alio* 
6    clearance  on  all  sides  and  asauine  close 
lading  during  excavation* 

2»  Condulj: 

Kceord  tronoh  feet  of  conduit  each  typioal 
run,  giving  nunbe r  and  size  of  duct  of 
each  kind,  and  designate  the  eons true tion: 
as  for  example  •Fibre  Duet":-  S4  •  3", 
4  vide  by  6  high,  1000  trench  feet*  Com- 
pute  trench  feot  of  run  fr-ya  lneide  face 
of  one  manholo  to  inside  face  of  next 
succeeding  manhole •    heoord  number  of 
standard  concrete  connections  at  manholes 
and  give  total  yardage  of  concrete  eo 
required* 

)«  jjanholoaf 

P.ecord  number  of  manholes  of  same  type 
and  size  and  oomputo  quantities  of  various 
materials  required  for  each  type  in  t*.»rma 
of  cubic  yards  of  concrete,  lin*  ft«  wood 
stave  pipe,  ft*  #»M*  of  various  grades  of 
lumber  required  for  f raising  &nd  fores*  lbs. 
bolts*  washers,  rode,  etc. ,  lbs*  reinforc- 
ing steel,  lin*  ft»  of  eewer  tile,  number 
and  slee  of  *P*  traps,  number  and  ei&e  of 
iron  gratings*  number 9  type  and  eize  of 
oable  rests,  number  and  kind  of  ladders, 
size  and  type  of  cover  and  cover  frame  if 
made  of  civet  iron,  etc.,  etc* 

Perhaps  the  most  important  of  tnese  rules  were 
thoae  laid  down  for  guidance  in  the  preparation  of 
tttimates  for  building®,  as  this  item  constituted  tne 
Principal  construction  activity  of  the  exposition,  and 
•wing  to  the  method  of  handling  the  lumber*  this  work 
**s  of  particular  importance* 
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Buildings.  gand  Courtoa 

ftumbtri. 

All  dressod  stock  shall  be  measured  "strip 
Count"*    Coition  sheathing  laid  horizontally 
on  a  wall  or  roof  -without  openings ,  snail 
be  measured  in  square  feet  of  area,  and  an 
allowance  of  twenty-five  per  cent  V2o,0 
thall  be  added  to  cover  *acto.    The  total 
square  feet  shall  ehen  be  reduoed  to  feet 
board  measure  by  culti plying  by  the  thick- 
,  neee  in  inohce  of  the  sheathing  p.pocif  led. 

iihiplnp  or  3  A     flooring  shall  be 
measured  the  cone  as  ehoathinc. 

Condon  sheathing  laid  diagonally 
shall  be  ne^isured  as  above  described,  with 
the  exception  tnit  tho  allowance  for  waste 
shall  bo  thirty  per  cent  (30 

•;here  Byrkitt  sheathing  is  specified 
no  allowance  snail  be  ma4e  to  cover  waste. 
The  quantity  shrill  be  recorded  in  ft.:  • 

All  rough  lutab^r  for  floor  Joists, 
studding,  roof  Joists,  girders,  trusties, 
etc.  except  that  noted  belo?/  shall  be 
iieaoured  to  the  nearest  six  inches  (6*) 
longer  in  lon&-tii,  aa  6*  3*  b  jail  be  recorded 
as  6*  6" •  and  the  bonrd  feet  of  lumber  figured 
accordingly. 

The  short  bearing  blocks  in  trusses  and 
sfcort  pieces  required  for  bridging  ©hall  b* 
sieasured  and  recorded  in  aotual  length,  as  shown 

on  dra^ince. 

quantities  shall  be  recorded  on  fonas  for 
the  purpose.     ln  general  the  quantities  of  lumber 
shall  be  divided  as  follows:    That  for  each  typ- 
ical truss;    for  flooring  and  roofins;    for  each 
typical  column;    for  studding,  floor  Joists, 
stairways,  roof  Joists,  roof  strips,  ridges,  etc. 
bridrinc  on  walls,  floore  and  roofs;      for  lad- 
ders, etc.;      floors;    for  sirdars,  footings, 
sleeper*,  ec&rfin*;  and  furrinC,  and  that  required 
for  roill  work  *here  sane  is  to  be  recorded  in  ft  , 

V*    In  taking  off  quantities  the  grade  of  lum- 
ber required  ei.all  be  narked  opposite  tne  quan- 
tity as  shown  on  tho  fore. 

jAthlnrr  and  Plastering:,  ,  *m 

 /3jTlathing  ani  plastering  Bh?*V>« 

measured  by  the  square  yard  and  snail  bs  divided 
as  follows;   vUerior  .alls;  interior  .alls  and 
Partitions;  Ceilinge;  Curved  Surfaces. 
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The  quantities  for  lathing  and  plastering 
■hall  show  the  cross  area  of  surface  to  bo 
•jlaoteroi,  ond  the  gross  area  of  door,  window, 
vail  openings  and  tho  Ilka  occurring  in  ths  given 
surface.    All  returns  of  pilasters  and  all  strips 
less  than  twelve  (12)  inches  in  >idth  shall  be 
measured  as  of  twelve  (12)  inch  ridth.    The  not 
area  to  be  plastered  shall  ba  taken  as  tho  sura 
of  all  gross  areas  minus  the  sun  of  areas  for 
windows*  doors,  etc. ,  except  in  interior  work 
•whore  the  individual  openings  are  less  than 
four  (4)  square  yards  in  area.     In  this  latter 
ease  the  net  area  snail  be  taken  as  the  gross 
area  minus  one* half  (2)  tno  area  of  t;ie  openings. 

In  recording  quantities  the  ostis^tor  shall 
state  whether  tae  plaster  is  to  oe  applied  to  a 
patent  sheathing  put  up  by  the  carpenter  or 
whether  it  it?  to  ha  applied  to  wood  or  metal 
lath  put  up  by  the  plasterer. 

fo  *f  folding: 

>or  the  purpose  of  estimating  tne  cost  of 
scaffolding,  the  estimator  shall  record  the 
£--rosa  area  of  the  outside  v?alls  of  the  building 
from  the  ground  line  to  the  roof  lino. 

In  case  the  drawings  call  for  special 
flooring  other  than  that  shown  in  the  lunoer  li;?t 
such  flooring  sh-.ll  bo  recorded  in  sauars  feet 
of  area  and  tne  particular  kind  of  flooring 
required,  noted. 

C  lazing;  .    .  .  . 

All  windows,  transoms,  doors  anc!  ©*/li,,hts 
•hown  to  be  *>lass  shall  be  measuro*  and  the  area 
of  glass  recorded  in  square  feot. 

HIM  work:  pafth        doorg  tn^x  b  ^asured 

and  recorded  In  terms  of  square  foot  of  wall 

0Peninyias  poles  and  banners  shall  bd  recorded 
in  numbefjving  the  length  over  all  ana  the 

^-^^uvr.r^U  fLaLrerand^recorded 
in  te^:.  T  feet  ^l^lX 
state  whethor  tne  louvre  is  ^ 

SSuVS"""*  ™*  "corded  in  f..t  .01* 
measure. 

-  577  - 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Divuion  of  Works 


D^aff  and  blaster  ■  ork J 

~taff  columns,  cornices  and  ataff 
ornament  shall  bo  measured  and  reoorded  in 
square  foot  of  epperficial  area.    i,taff  and 
plaster  work  on  doneo,  eto«,  enill  be  kept 
separate  from  that  on  flat  *all  surfaces. 

Hftafln^.  and  g-hect  *»tal  *ork: 

.Flashing  shall  be  measured  in  square 
foot*  and  statement  made  of  material  to  be  used* 

hoofing  shall  be  measured  and  recorded  in 
squares  (100  sq.ft.). 

DO'tfnopouttJ  shall  be  Pleasured  and  recorded 
In  linear  f«ct  of  eacn  siao  required. 

Cutters  shall  be  measured  in  linear  feet 
of  each  £iven  cross  section  required. 

Concrete  and  Asphalt: 

Concrete  for  partition  walls,  pita  and 
the  lifco,  shall  be  measured  and  recorded  in  toroe 
Of  cu.ydo.  ,  and  the  estimator  snail  state  defini- 
tely whether  the  yardage  given  is  for  plain  con- 
crete or  for  reinforoed  concrete* 

jiuaberjnfl  of  3te~is  for  Number  I4?stl 

*ho  various  items  oo^po^in,::  tue  lumber 
list  for  any  given  building  shall  be  numbered 
consecutively  and  a  descriptive  latter  suall  pre* 
cede  each  iton  number.     The  follosrin^  is  a  liut 
of  letters  to  be  ueed  and  the  materials  to  waich. 
eaoh  applise:     (A),  Studding,  to  include  wall 
bridging;    (tf),  flooring  -  i  hlplap;    ()  ^yrxitt 
iiheathinc;     U>)  •  ^oof  Joints,  to  fnflude  roof 
bridging;     (is).  .;  oof  Sheathing?     00  Kud  .  illo; 
(G),  >loor  Joists,  to  include  floor  bridging; 
U),  i  alcony  Floor  Joists;    U)  Girders; 
(J)  Trusses;    (K),  ^ ain  *osts  and  Columns; 
i LJ ,  D  Ar  u  and  T  &  C  lumber  Aisle  nooring,  or 
Partition  .alio;    (X)  •  footings;  (2*).  Scarfing; 
(o),  yurring;    (P).  miscellaneous. 

The  descriptive  letter  for  ite-s  shall  be 

at 

re 

b«rgather«d"t06ether  and  arranged  in  order. 

L\*«l,  ■S'M**'y''*tg%',hall  ba  reeordad  on  printed  foms 
•^rn^ur.^!.^^  or  t,e  .toe! 

Zll£U 1  mill  of  washer  thaU.bc  recorded  as 
the  mile  of  rod  «;icre  ueed;  plates  -  square 
ult  aria;    Ingles  -  overall  length  in  f.t  and 
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inches;    channels  •  overall  length  in  feet 
and  Inches;     bolts  -  length. froa  underaide  of 
head  to  end;     drift  pins  -  overall  len^tu; 
bolts  with  welded  eye  •  fron  washer  head  to 
center  of  pin* 
i 

In  recording:  sizes  of  washer*  on  upset 
rods,  t^e  size  of  the  upsat  head  shall  be  used* 

In  general  tx*e  a, Dye  ceasureaents  will 
take  care  of  tr^e  required  quantity  and  otoer 
dimensions  such  as  size  of  rods,  t^ie^eea  of 
plates  ar*d  tne  li*e  a  -all  be  given  in  tuo  stand- 
ard fora* 

The  estlss-tor  t:*ali  count  t;*s  total  nusbor 
of  rivet  head©         record  ear.©,  together  *ith 
ai-.c  of  rivet  used* 


Lurface*  to  be  painted  a  .all  be  recorded  in 
square  feet  of  area  and  divide!  as  follows: 
Area  to  '^e  painted  with  cell  ^ter  pair.t; 
area  onittlng  ^i^lz^t  and  doors  to  cs  painted 
with  lead  aid  oil  paint;     are**  of  ^indovs  aM 
doors  to  be  painted  *ita  lead  and  oil  paint. 


:  ?ti •  .^tes: 

~*  Then  taking  estimates  of  s&terials  for  pre- 

liminary or  final  ec-ticates  of  baildln£,  the 
following  items  £~oj11  se  estimated  ana  re* 
corded  in  t^e  unit*  tsjjVL* 


Prelim  * nary    s  ti*  at e> 
(Sas^e  and  Pullding) 

u«at.  mi 

latter:    J.tuddiag  u  %  k 

flooring  •  shipla?  m 

i>yricltt  Sheathing  . 

Hoof  Joists  . 

;©of  ^heathif^  . 

*ud  tills  . 

>'ioor  Joists  . 

balcony  Fleer  Joists  # 

Girders  • 

Trusses  • 

fcain  roste  and  <~©lusns  m 

Aisle  /ioorin*  -      ^  # 

>eotlngs  • 

Lt s.rf in^s  « 

jrurring  • 

iilscell&neous  « 
Leaf  folding 
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I  tret 

♦*8n  &i»i"i{8rf  rail 

-l.TK.gT  £*usi         rrwas»  *  . 


* 


•  •         •  rtilirct 

£t*Tf  en  fl%\  t^rfi-f  6-t  -  ;.rv. 


£-4t*r*  * 


* 


1  ntI»».     •.  '.w-vf,.. 


I  lie  ITU*  .  ipt  t .  tixt  T:  r^r« 


*  *     •  • 

♦  *    *  epfcssta, 


* 
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insulated, 
eaca  conductor 


of 


JSlsotrlo  siring  for  Buildings 
and  "truoturee iMCe  no  rally]. 

*dro_and  Cable; 

Compute  length  of  cablo  of  each  els;* 
required,  giving  data  as  to  number  and  size 
of  wires,  kind  of  insulation,  tr.'±otnar  rubber, 
flbro  or  varnished  cambric,  and  kind  of  sheath 
or  outside  covering,  whether  lead  or  -ftcatiier- 
proof.      Xnis  data  to  be  put  in  standard  fora 
of  abbreviations  common  in  electrical  *ork,  as 
for  instance:     "1500  feot  3/o,  V  C  i  C 

or  600  feet  2/c  ,  Q,  i>,  X  2;u'*  cleaning  in  the 
first  exanplo  "loQO  feftt  of  3  conductor  cable, 
size  of  oach  conductor  ,000,  Insulation  of 
Varnished  Cambric,  load  sheath;    or,  as  £iven 
by  tno  second  illustration,  u 500  feet  of 
duplex  or  t^o  conductors,  rubber 
triple  braid  weatherproof  cabin, 
bein£  of  ,;Q«-ire» 

Co-pute  length  of  euc^  aizo  and  kind 
wire  required,  stating  wnether  it       to  bo 
installed  on  t  o  "knob  and  tubo  syste  m  or  in 
conduit*    Kor  the  purposes  oi  tni*  *ork  it  will 
be  as8ur.cd  that  all  weatherproof  I  >'.')  i*  douLle 
braid  unless  otherwise  shown  or  specified. 

Compute  linear  feet  of  eacu  size  and  kind 
of  conduit  required  ana  give  nusber  of  outlet 
boxes  required* 

Record  number  of  conduit*,  etc.,  used  in 
connection  with  the  conduit  installation. 

Cut-outs  ,  :.wltchae.  etc*: 

'  1  Hecord  number  of  cut-outs,  giving  rating 

in  amperes,  number  of  poles,  etc. 

Hecord  nuabev  of  fuses  giving  rating  in 
anpercs  and  stating  whether  of  plug  type  or 

CUrtrA?iocora?nu;,ber  of  outlets  ana  sockets 
■ttatinc  whether  sockets  are  single  or  multiple. 

Hecord  number  of  knife  awltchee.  giving 

♦   ^    rtti «•  in  volts  and  amperes, 
Bakers  naae,  type,  rutin*  in4v.^    ^  £ini 
lumber  of  poses,  double  or  tingle  tnro;,  *ini 
of base  and  aether  front  or  back  connected. 
°r       hecord  number  of  switch  caoinets.  giving 

r-nt*rial  and  special  details. 
f      '  n^ard  number  of  pushbutton  switches, 

Kccord  nu^oer  o    ,  information  as 

snap  switches,  etc.,  f>*  *  J 
shown  on  arawing.  or  "P;*"^;    type  and 

hecord  number,  *ma,  si»v, 
.     material  of  all  panel  boards. 
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KlBoell&neouB  Appurtenances : 

Co  pate  limber  required  in  particular 
eonneotion  with  electrloal  installation. 

Compute  length  of  £uy  *ire  requirod  for 
various  spcolnl  features,  giving  else,  Kind,  etc. 

Give  ols'j,  r.nic,  kimi,  type        number  of 
•heaves  for  ell  pulleys,  bloods,  etc*  required. 

Give  nuzaber  of  eac.i  size,  type  and  Kind 
Of  all  connections,  euch  as  clips,  anchor- rods 
guy  shackle o,  plates,  wire  rope  thimbles,  eye* 
bolts,  washers,  etc,  required  particularly 
for  the  electrloal  installation. 

At  its  height  the  .ureau  of  -stisates  had  a 
fores  of  23  elerks,  entiai^tors,  typists  and  conptomoter 
operators,  and  during  the  life  of  the  ^ursau  t  .erc  was 
tamed  out  200  preliminary  e^tisates,  75  working  estimates 
and  96  spocifications  of  lumber,  on  which  were  cased  the 
ipeeial  lumber  contracts,  and  701  cargoes  of  lunber  were 
tallied  and  distributtr-i ,  each  enrgo  aver^in*  about 
97,400  feet 

During  the  progress  of  the  construction  vork. 
snd  to  handle  the  many  adjustments  necessitated  by 
additions  to  and  deduction,  froa  the  contacts,  there 
ware  also  prepared  about  600  ^tailed  cti^tes.  upon 
which  were  based  the  extra  orders. 

The  principal  itess  of  construction  Serial 
incorporated  into  the  wor*  of  the  Exposition  COTy  and 
it.  participants  wro  approximately  a,  ^  bole.  The 

amounts  of  matorial  used  by  ta«  ^p  j 

^♦ities  taken  fr^a  the  various 
obtained  by  eumriins  u?  quantities 

»v,^  v«*  iir«tlnr  jureau  during  the 
tatifcates  prepared  by  the  ^eti*atin<,  u 

Purees  of  the  work,  and  are  sufficiently  correct  to  gi" 
see  idea  of  the  anounte  of  ferial  involved.  .ata 
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relating  to  quantities  of  materials  used  by  participanta 
were  computed  by  comparing  the  *ork  dorm  by  them  with 
the  work  done  by  the  exposition  Company. 

£on  s it  rue  t JLp nj^& t  e  riaij^U^d. 

Exposition  participants 
Cpnatr.    _        C  grist  r.  

Dredger  *ill  . ..  1,300,100  ^u.Yde  :ione 

Grading    605,607      "         hot  ^etiavated 

loan  and  Clsy  for  gardens  55,000      •         14,000  Cu.Yds 

Fertilizer    ••.   30,000      ■  7,500 

Rod  rook  macadan,  .   151, S60      *  i^ligible 

Serpentine  rook  ataoad&ri. . . •        32,323      ■  i.one 
Aephaltlo  Surfaces:  Hot  ^Etimated 

Koade,  364,000  Sq.Yds  (rrobably 

buildings  10,000  I-q.  'ds) 

a  Courts  ...     133.000      *      503,000  Sq.Ydo. 
l'ilae,  belov  ouT  off  V......    869,370  i-in.Kt.  250,000  Lin. Ft 

luaber  80,o31,733  MJ?t    30,000,000  £4J?U 

i'teol  •  Jolts,  Hods,  etc.  6,154  tons  1,£>C0  tQng 

■         rtruotural   3,442    n  500  " 

•         Galvanized  tjhoet  r»otal     ©66  squaroe      1,000  squares 

Plaster  •   17,718  tons         10,000  tone 

iietal  Lath   ....     40,000  i^q.yds.  Lot  .atJUuated 

(Probably 
5,000  bq.Yds) 

Plaster  joard   168,000  Oq.st.    Sot  Estimated 

Ueglitflblo) 

Hoofing  material  (gross)   3*, 153  3  oils      15,000  Holls. 

Camras  •••••.«.••....••.   151,000  £q»?t,    ?<ot  -otircated 

tlaas   918,823      "         250,000  &q»*t. 

fcowar  iipQi 
4"  to  24Bironi5tone,  106,152 
10"  to  51-.  oodiitave  21,717 

box  Culvert   _JL#£33_  A  ^  ~ ,  MA 

130,102  i,in.?t.      4,000  ~<in.*t. 

Hpo  in  buildings    i.R52  Ions  500  Ions 

■"at or  feains: 
high  treasure  52171  i4n.l  t. 

6"to  16"        850    *  Hot  /.stimated 

low        •  58677  Un.Kt. 

4"  to  IS*        420    -  Iiegli£tble. 

Auxiliary 

Supply             23329  Lin.Kt.  * 
V    *                        8-to  14«        363  • 
(bote:  Valves  .crosses  »"<J  other 
"ttlnc.  not  inoim.4  in  x.tta.t.4 
CMP^fn°o1-  to  8"'    100.000  Unit.  I^IU. 
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Exposition  /'artWp*j»ta 
Cpr.itr.  C»attr,   

XI •€ iris      7tl*;..:ci  2»et: 

JUT*.       345,:::  i^et.it.  oat 

I**  _^_a0O0__«      •         2T2.CCO  DueUt  .oat 

iraitrgx;        Caalti  30  all*  t 
Cf«r^ss4  ll&ei  2  • 

9alllU«  *lrir*      143  17*  virt         15i  vlrt 

r«lt?i52*  Clilei,  slltt  lUlti 

4a?l«x  t5  AZj  ?*lr  2.111  ,'irt  sU«s  'ivm 


Cess  tr^  tV;  s  .^t;h. 
i«2tl.-Lfci  af  X^a  -uii:Vi£i  aa4  I  r ;  s 

r-jr  custrs**  ?:rx  »-^.ev  seta  o*ai*VeL/ 

Ttrti.it  1  v*  r-a  res* It m         r  -  Li  53r#**&e?s  of  ill* 

un         zsX*?*                i^zljtti  :f  rs;ii,-4*i. 

*TirV«  nrt  tts^*  it  *. Ha  1  •  - *ti.-*i.  rvs  ZIt%\  ;.r;;iv 

tit ,  V-m*  f.r  riXU—           lt^;-  iie4  for 
??rvuji  vititio^i  to  ia*  ***  mil  *srrt  r*wiT*d  j%it+.itj 

21.1>U,  ir  i  t  ^t*  i5n  fiU-.Tfi-  -7  t*sd*n  ii7  Vi*t 

rr-r-i  it  t :  fr-.s  ♦        * s  Haw  *  <s     i  .?  '.<*,  ?  saVii  i^- »*/ 

tm  via  -4^r    1/.  sj  *~U2  *****  Tir*  ^ 

2-.  »a  e*ttVriet*4  frr.     *JTVsr  V *^  s**»aiJ*mi  i^i  »vi 

far  TLr.;Ai  St*«  of  tzz*vr**l3*  *ii*a  f*r 
*****  nun  »  j ^t  o«*s  *i**3  i-.vt-ttV;-., 
?r^ii  :r  &  t?tx  t^s  «  i^r«  ****  ^  *  mr*-if»r 
•icv*  n^itiTi  Vi  vi*  «2*r.AVin*        1^8  i^rrty  «^Vr«V^ 
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Aotual  eonutruction  work  generally  cojauenood  within 
fire  day*  after  contractu  wore  filed  for  public  rooord. 

As  stated  above  the  first  work  to  receive 
attention  was  t*»a  fill  of  tue  harbor  View  jasin  and 
the  Presidio,  without  regard  to  the  conclusions  which 
ei&ht  bo  reached  in  connection  with  the    xposition  plan 
vhlch  was  oeing  developed,    itarbor  Yi«tf  fill  w«.s  cov- 
ered by  Contract   »o.  1,  w.iich  was  filed  for  puolic 
record  :.arch  29,1912,  and  tne  dredge  *  o  ullin"  started 
pu~pin;:  on  April  14  and   -as  on  ths  work  146  days;  the 
3redcs®  "Oakland"  started  put&ping  on  June  27  and  was  on 
tno  Job  42  days.    Contract  :  o.  3  was  recorded  on  .July 
25th,  for  trie  fill  in  the  s?re©14io  and  adjacent  lands. 
The  former  was  actually  coc;>l*tod    epte  b  ?r  12,1912, 
and  the  latter  about  January  27.1*15;     both  pieces  of 
work  were  completed  before  any  great  amount  of  construe 
tion  had  been  accomplished  on  t~e  Grounds,  for  no  otuer 
large  contract,  with  the  exception  of  the  Service  ,;uil<w 
ing  was  entered  into  until  2nd.  whoa  the  gen- 

eral grading  contract  was  filed. 

i  ^  rt  ->f  Aususti  1^12,  the  fence 

In  the  latter  ol  mW^w  * 

.    ,     4rt  .r(i£,r  t«iat  tna  Grounds 
construction  vs.*  started,  in  or.er 

Right  be  closed  when  neceas  ry;     this  was  followed  by 
Contract  So-  6  for  the  oo  structlo*  of  the  Service 

_  . .^.--v. «*«  it  ^rae  deetied 
Building  in  the  middle  of  October.  ™ 

nr  *Ha  work  to  have  the  en^i- 
eescntial  to  the  success  of  the  wor*  «■ 

neers  upon  the  .round  at  the  earliest  possible  *o*ent. 
The  fcervice  ,uildln5  was  collated  the  following  February. 

in  directly  thereafter, 
and  the  organization  moved  in  direow 
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Of  first  importance  was  t;»c  question  of 
gardene,  and  t;iiw  work  was  undertakdn  in  October  1912, 
fcy  Uui  installation  of  temporary  nurocries  and  ^reets. 
houses  in  a  section  of  the  Presidio  acquired  fop  the 
purpose.    Shrubs  and  treeo  wero  installed  in  this  nurs- 
ery and  nuoh  work  was  done  toward  boxing  trees  through- 
out  the  city,  particularly  at  Golden  Gate  ^ari,  and 
eleewnore  in  the  fctato,  in  order  th;.t  they  be  eBtablished 
for  removal  at  thw  time  wuen  thoy  should  be  required  in 
tha  garden  aohcue. 

Next  in  iriportmeo  was  tns  improvement  of 
lulton    aain  or  the  &©at  ..arbor,  with  tha  Tier*  of  having 
vnarveo  for  the  rooeipt  of  lucaber  and  other  construction 
taterials  which  it  was  believed  would  largely  conie  in 
by  this  route.     This  contract  was  "  o.  6  and  was  filed 
December  2,1912,  and  completed  in  some  90  day  a. 

*5arly  in  December  the  loam  question  caae  up, 
as  it  was  known  th^t  a  considerable  quantity  would  bo 
required,  for  the  reason  that  Most  of  the  site  consisted 
of  either  the  yellow  beach  sand  or  the  dredger  fill. 
After  some  committee  and  general  discussion,  it  was 
learned  that  fertile  soil  could  be  obtained  froa  a  point 
near  Collineville,  on  the  : acraaento  River,  about  seventy- 
two  miles  from  San  >ranoinco.    Cpscial  contracts  were 
entered  into  for  dredging  this  Material  and  loading  the 
•sat  onto  barges  which  the  Exposition  rented.  Bieilarty. 
srrangeaents  were  made  with  tugboat  companies  to  tow  the 
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longed  bargee  to  Davi  i  ranolfco»  wh«re  ti-uj  material  wat 
unloaded  alone  the  t»ea?ull  by  moano  of  <*tiff  1©£  derricks 
uountcd  on  a  piled  platform  specially  installed  for  the 
purpose*    Tnis  work  had  cot  progressed  very  far  before 
steps  were  taken  for  the  cessation  of  *ork  alon^  these 
lines*  for  tho  roanon  that  the  policy  was  a  tilt- taken  ons 
as  some  four  thousand  oublc  y^rds  of  loan  handled  in  this 
Banner  cost  ,6.07  a  yard,  which  wao  prohibitive*  After 
tho  abandonnent  of  this  *ork  propo sale  vore  solicited, 
and  the  f irsi  that  originally  fun  i shod  the  barges  and 
launches  put  in  a  tender  for  21»07  par  cubic  yard  for 
20,000  ynrdn  of  loa-a  delivered  u4;on  the  arater  front  in 
thti  same  tiannor  as  oric Anally  delivered  by  ths  ^position, 
which  price  included  dredgirg,  loading,  transporting  and 
Unloading  of  tho  aaterial.    ..ubse^unntl/,   -otvev^r,  owing 
to  tiio  fact  that  S  considerable  amount  of  free  loan  xas 
being  received  and  for  the  reason  that  the  Presidio 
ueotion  offered  opportunity  for  stripping,  thia  contract 
was  terminated  and  no  loatn  ob tained  und^r  it. 

After  having  let  soae  »inor  gradi;^:  contracts, 
it  was  concluded  that  a  convenient  vehicle  for  doin,;  a 
great  doal  of  grading  -or*  throughout  the  Exposition 
GrouniB  vats  ncoeesary    Tno  irn/o sti^tio' is  in  thia 
direction  finally  resulted  in  a  general  teaming  contract 
referred  to  elsewhere  herein  ae  No.  18  which  was  filed  on 

Seoember  2,  1912. 

Of  the  exhibit  building  contracts  the  Palace  of 

v  <M<r«t  to  receive  cssture  consideration. 

Machinery' was  the  first  to  recu*^ 
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This  was  tho  largoot  structure  on  the  Grounds  ana  it 
was  believe  J  that  it  would  require  tho  lowest  time  for 
itt  construction,      fforts  wore  therefore  directed 
toward  the  rapid  cxeoution  oi   the  plans  and  specifica- 
tions, ant  when  the  no  wore  conploted  bids  wre  solicited 
and  a  contract  let.    This  wae  contract  :  o.  24  end  It  was 
recordod  on  January  31,1913,  and  covered  the  funeral 
eonetruotion  of  the  buildi;;,;,  included  plumbing  and  ^ator 
piping,  the  lumber  having  been  purchased  under  <?p:,cial 
contract©  '  or.  23,  24,  25  and  £6,  on  the  basis  of  120 
Uayg  delivery. 

Considering  that  tue  i^nrovejsont  of  Fulton 
iianin  as  a  Boat  Harbor  was  not  to  be  completed  until 
the  ond  of    ay,  ani  that  the  vnarves  in  connection  vith 
the  *'erry  i  lipr  would  not  be  available  until  the  folio** 
ing  August ,  it  boerit':e  necessary  to  take  steps  to  care 
for  the  reception  of  the  lumber  of  thin  building.  1q 
iceet  this  situation  pertaieoion  sras  obtained  frora  the 
United  ;>tat«e  GovernsJsnt  for  the  use  of  the  west  trans- 
port dock  at  Fort    aeon  for  tho  landing  of  cargoes  of 
lumber*     Those  #erc  permanent  concrete  docks,  admirably 
suited  for  Exposition  purpose?,,  particularly  for  handling 
the  lumber  for  the    achincry  Building. 

Timber  piles  to  protect  the  wharf,  together 
*ith  the  necessary  dolphins  and  {scoring  piles  vere 
driven  under  special  contract    o.  30,  vhioh  work  v*aa 
cor  pleted  in  tirae  for  the  reception  of  the  lujabcr*  On 
January  10,  1313,  under  special  contracts    oe.  27,  28, 
and  Zjt  tue  first  orders  for  Eiateriai  for  plank  roads 
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*«re  placed  •  lain  particular  lc>t  consisting  of 
400,000  fact,  which  u;;on  arrival  wtia  laid  fror4  the  dock 
»ero»s  the  land  eventually  occupied  by  tho  railroad  yards, 
and  thenoo  through  the  center  of  the  .  achinery  building. 
Contract    o»  £0  **ae  entered  into  for  fltevftdoring  the 
lumber  for  th9  Palace  of  Machinery  and  aa  it  arrived  it 
\aa  hauled  over  the  plank  road  an  i  piled  on  a  portion  of 
the  e-it«j«  of  the  Malacca  of    inee  and  Varied  industries 
and  froa  there  drawn  u,>on  2.9  required  uy  the  building 
contractor.      Other  contractu  for  roal  plank  material 
were  lot  fr^u  tiiie  to  tu*e  hs  t;*s  building  up  of  a 
6yut«n  ot  kqyk  roade  required* 

Ae  portions  of  the  ground  »ere  graded  a  mes* 
Ur  of  eover  contra  tB  were  let.    Uo^ever,  the  Most 
important  stops  1«  ti.e  direction  of  underground  pipi^c 
were  t.;e  contracts  for  the  service  water  supply  system, 
Ho.  19,  and  the  high  pressure  water  syetea,  :;o.  16, 
which  were  filed  for  record  on  February  19  and    arc;  5. 

1913,  re*  'actively. 

At  to  end  of  *e*£>ru*ry,  1913.  several  contractu 
*«re  let  for  the  construction  of  the  Freight  Blip*  in 
order  that  it  be  completed  at  an  enr.y  data  to.:>«r^it  itfi 
use  in  commotio"  with  the  co«t< ,.  ->latcu  railway  eyete*. 
ether  contract a  of  various  eorts  followed  in  rapid 
■accession,  covering  the  cnrtlng  of  the  are-s  north  of 
toe  »*ehlaery  Buildim?;    eewere  in  the  concessions 
district;  and  grading  under  the  Uusr^  Arte  buillin^ 
for  material  for  fillip  1»  the  north  entrance  of  the 
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Court  of  the  Universe,  parte  of  the  Carina  and  alone 
the  south  cide  of  J  ul  ton  J  aein.    Also  the  firat  electric 
conduit  contraot  (No*  31)  was  let  for  conduit e  in  the 
concessions  and  states  and  fotrei^n  districts;    ani  on 
Karoo  12,  1913,  contracts  were  filed  for  t  ic  construc- 
tion and  installation  of  the  rock  sca-v;ail  for  tne 
ferry  elip  and  construction  of  roadways  adjacent  to 
the  (iervice  Building.    Fertiliser  for  ijardenc  was  also 
contracted  for  about  this  time* 

definite  constructive  etepe  relative  to  the 
railroad  within  the  Grounds  were  taken  on  -area  Slot 
by  the  placing  of  an  order  for  something  over  700,000 
feet,  board  rneasuro ,  of  tics,  under  special  contract 
So«  57,  and  tais  was  followed  in  tan  early  :^rt  of 
April  by  the  cloning  of  contraot  :  o.  74  with  tae  :  out;.- 
era  Paoific  Company  for  the  acquisition  of  track  mater- 
ial and  rolling  stocX* 

Cn  *aroh  23th,  the  next  large  building  contract 
earns  in  for  attention;    this  was  the  :ducation  Palace, 
(contract  *io.  25),  it  being  thought  that  construction 
should  etart  *t  the  wsat  end  of  the  group  with  a  view 
or  working  easterly  toward  the  center,  the  Haehlnoxy 
Building  having  made  bokc  progress  by  this  tise. 

At  this  point  a  departure  was  «ade  relative 
to  the  contracts  for  the  mechanical  trades,  for  it  wao 
^lieved  that  better  result,  could  M  Obtained  by  deal, 
inc  directly  with  plu*b*re  and  pipe  fitting  extractors 
than  by  having  this  *ork  done  in  a  general  contract. 
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*•  in  the  case  of  the  ralaoe  of  :  aohin;  ry.  In  this 
connection  th^ro  V8*  filed,  on  April  11th,  contract 
Uo»  26,  for  the  plumbing  of  the  Palace  of  Education* 

Alon^  with  this  work,  a  number  of  contract e 
were  executed  for  J  ural  Painting's  and  Plastic  sketches 
of  statuary,    vn  January  27th,  1913,  a  contract  was  lot 
for  ono  of  tutt  i  urril  i'andin  to  io  used  in  t^e  Court  of 
i1our  Seasons.    £ol lowing  this,  throughout  the  son  the 
of  January  and  February  other  raurals  were  contracted  for. 
In  January,  February  and  Karch  a  nu/iber  of  contracts  were 
let  for  EiO'ielf*  for  various  statuary  groups  for  the  differ, 
ent  courts* 

It  developed  as  the  building  ^ork  progressed 
that  nuch  speed  could  be  attained  and  that  economy 
vould  rseult  by  segregating  the  pile?  foundations  from 
the  general  building  contracts*    Tuifc  was  discovered 
from  obeervation  of  the  progress  of  pile  -ork  on  the 
Malacca  of  Education  and  fcaehinery,  which  pil^  driving 
vao  included  within  those  general  contracts*  Therefore, 
piano  covering  the  pile  foundations  for  the  ral&ce  of 
Tranoportation, (which  building  was  to  require  a  treat 
quantity  of  taio  work)  wore  hurriedly  prepared.  The 
Plana  and  specifications  relating  to  this  ~ork  *ere 
general  and  bids  were  solicited  on  estimated  quantities, 
tn  April  4th,  contract  Ho.  75  covering  the  pile  founda- 
tion* of  the  Palace  of  Transportation  was  filed  for 
Public  record.      Follow  this,  on  April  16th.  separate 
contracts  Ids.  60  and  01  were  tit**  for  the  construction 
of  the  pile  foundations  of  the  Palaces  of  I  anufaotura. 
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and  Arjrioulturo  roEt;»oc  tiveiy* 

At  %hiu  point  ppsolaX  contracts  :  oa.  70,  71, 
72,  73  and  74  woro  entered  into  for  lumber  for  the 
Education  Building,  to  b3  delivered  in  60  days  at  the 
.oat  J'-arbor*      The  wharves  having  advanced  to  a  state 
of  completion  which  would  permit  the  entrance  of  a 
nurcoor  of  echoonor^,  these  lumber  contracts  were  followed 
by  oth*?*r  special  contracts  (;,03.  82,  83,  64  and  ^0)  for 
lumber  for  the  Palace  of  >ood  Products;    and  on    ay  7th, 
ty  epeeial  contracts  :<o*.  y*,  96,  97,  00,  for  lumber 
for  the  >'alace  of  Agriculture.    On  fcay  26th,  luabor  for 
the  ralaog  of  Liberal  Arts  was  bought  undar  special 
contracts  iion.  101,  103,  105,  107  and  110,      It  «ae 
found  desirable  to  conduct  a  snail  lm<ibt?r  yard  to  meet 
Vho  .demand*  of  the  contractors  as  well  ss  to  supply 
EiateripJL  for  various  activities  of  the  Exposition  force 
account  £a«£e  -  who  wore  puttii^:  in  street  curbs  and 
doint.  various  other  work  throughout  tho  Grounds  and  with 
thie  in  rcind  contracts  for  such  lumber  were  let* 

On  April  17th  *nd  April  £9th,  separata  contraoti? 
i*oe#  77  and  7C  for  t.*e  plustbing  and  the  general  construc- 
tion of  the  Food  Products    uildirc  respectively,  were 
entered  into. 

On  April  ?A,  1^13,  contract  l  o.  86  -  the  second 
contract  for  the  construction  of  the  Underground  Conduit 
CysUffl  -  was  fil^d  for  record,  and  thio  contract  covered 
that  section  of  the  Grounds  occupied  \,y  the  Exhibit 
Places,  which  completed  the  construction  in  this  direc- 
tion exocpt  for  cortain  work  done  by  the  force  account 
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Of  the  ^position,  whioh  was  later  found  necessary 
on  account  of  the  failure  of  this  last  mentioned 
contractor  to  complete  the  performance  of  hist  contract. 

Considering  the  sucnoss  attained  in  the  stevc. 
doring  of  lumber  for  the  Machinery  Building,  it  was 
deoned  advisable  to  enter  into  further  contracts  to 
handle  this  v/ork.    Therefore,  on  £ey  2nd,  contract  Ho* 
07  was  cntored  into  for  stevedoring  and  hauling  lumber 
for  the  education  Building,  by  which  ti^e  the  contractor 
for  thi*  building  ras  in  need  of  lumber* 

Cn  April  29th  and    ay  6th,  separate  contracts 
vore  entered  into  for  t  .e  plumbing  (Contract  ' o.  By)  and 
general  construction  (Contract  i  o*  8>j)  of  the  Palace  of 
Agriculture,  and  on    ay  10,  191S,  contract  lo.  92  ^ae 
filed  for  t~o  pile  foundations  for  tha  Palace  of  I  im 
Arte,  followed  on    ay  29th  by  separate  contracts  for 
the  general  conotruction  (contract  Ho.  95)  and  plumbing 
(contract  &o«  96)  of  the  raises  of  Liberal  Arts. 

Crwin^  to  the  difficulty  experienced  in  eon- 
•  true tin^;  a  piled  bulkhead  for  retaining  the  fill  along 
the  eastern  wharf  on  the  Boat  Harbor,  plana  for  a  bulk- 
need  ei.T.ilnr  to  tnis,  on  the  south,  were  abandoned.  To 
take  the  place  of  a  corresponding  fill  for  the  continu- 
ation of  the  Harina  alons  the  Boat  Harbor,  contract  i*'o.9 
for  a  pilGd  roadway  wan  entered  into  on  1  ay  14  th,  which 
took  oaro  of  the  situation  and  no  further  difficulty 
*as  experienced* 

In  the  early  part  of  June  contract  for  the 
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three  fire  station*  wa«  entered  into,  but  this  *ork 
did  not  pro^reno  Batiofaotorily.  o*in*  to  th*  fact  that 
the  contractor  had  taken  the  «0r*  at  a  price  which  was 
too  low  to  enable  hto  to  coapUte  the  contract;  ulti- 
mately the  Sxposition  took  this  *or*  over  *nd  completed 
it  by  day  labor. 

On  Juno  3rd,  four  eeparate^contraots,  2?©s,  114, 
115,  116  and  117  *ero  entered  into  for  the  puraiaoe  of 
lumber  for  the  i'alnco  of  Manufactures,  and  on  the  aaae 
date  Contract  tio.  106  for  the  plumbing  for  this  build* 
ing  wae  filed  for  record,  followed  on  June  9th,  by 
general  stevedoring  cor.traot  ho.  107,  to  handle-  the 
bulk  of  the  ::xpoiltlon  lumber.    On  June  13th,  contract 
»o.  105  for  the  general  construction  of  the  Palace  of 
Manufactures ,  contract  ho.  110  for  the  piloi  foundations 
of  the  Palace©  of  Varied  Jnduntrieo  end  of  Lines  and 
letallurtfy,  and  contract  Ko«  112  for  the  plumbing  and 
other  piping  of  the  Palace  of  Transportation  were  entered 
Into,    Contract  ho.  116  for  the  ?lu:ibi:.r;  and  piping  of 
the  Varied  Industries  Building  was  filed  for  record  on 
June  25th,  followed  on  July  1st,  by  contract  ho.  121 
covering  cinilar  work  for  the  Palace  of  ines. 

About  this  time  etepo  were  taken  to  expedite 
the  vork  on  the  Exposition  Auditorium  which  ^as  to  be 
bttilt  at  the  Civic  renter.    These  plans  wore  prepared 
ftt  tho  expense  of  the  Exposition  by  the  consulting 
architects  of  tho  City  of  Ban  Francisco •  with  tho  view 
cf  having  this  building  conform  in  architectural  chara- 
cter to  the  requirements  of  the  Civic  Center.  The 
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neooesity  of  prompt  action  tit  this  Juncture  was  impara- 
live,  because  tho  building  v?ae  wholly  of  permanent  eon. 
itruotion  an!  the  steel  frar.e  \ms  of  such  proportions 
as  to  require  its  fabrication  in  eastern  uanuf actorieg. 
Consequently,  th*  first  itens  to  rcooive  attention  in 
connection  v;ith  this  building  wore  ths  foundations  and 
tteol  frnsie,  which  work  was  oovcrcd  by  Contract  I  o.  93 
for  tho  exoavation  rj.nd  foundations,  by  contraot  fco.  114 
for  the  furnishing  nnd  fabrication  of  ths  structural 
stool  and  oast  iron,  and  by  contract    o.  114|  for  the 
erection  of  the  steel  fra^.e,  Wiicrx  contracts  vjere  filed 
on  July  1st, and  25th,  1913.     ^vfter  this,  attention  was 
directed  to  the  completion  of  the  plans,  vith  a  vie*  of 
letting  most  of  the  balance  of  the  t?ork  in  ono  general 
contract. 

General  contract   c  U5,  for  general  construc- 
tion of  tho  Palace  of  Varied  Industries  and  ;;o«  ISO  for 
similar  construction  of  the  Palane  of  "inns,  were  filed 
for  record  on  July  1st  and  25th,  respectively,  Contract 
-;o,  120  for  plumbing  and  piping  for  this  latter  building 
wi  aloo  recorded  on  July  l«t« 

.'ore  lumber  was  bought  in  the  Riddle  of  July, 
this  time  principally  for  the  Transportation  Building,  as 
unual,  under  special  contracts;    aloo  various  other  iteas 
of  lumber  were  purchased  to  »aJcs  up  the  short^oe  on 
*oae  of  the  other  palace*  as  well  ^  to  supply  further 
needs  in  the  v/ay  of  etreet  curbs,  etc.      A  rsonth  later 
orders  for  lumber  for  the  Kinee  Building  were  similarly 
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About  this  time  some  attention  w^s  directed 
io  the  preparation  of  that  area  whioh  was  to  be  devoted 
to.  the  Usee  Track  and  :  rill  Grounds*    i  oae  sort  of  cover- 
ing for  the  sand  fill  was  necessary,  arid,  after  nature 
deliberation  on  the  subject,  it  was  thought  desirable 
to  develop  the  Serpentine  quarry  in  the  wect  end  of 
the  Grounds*      finally,  after  the  solicitation  of  a 
number  of  bids,  contract  :>o*  124  ^au  filed  for  record 
tcpteiuber  5,  1913,  under  which  the  area  in  question 
va»  covered  with  Serpentine,  tno  work  requiring  alto- 
gcther  eoae  four  and  one-half  uonthe  for  its  completion. 

There  were  a  number  of  buildings  in  the  Freel- 
dio  scotion  which  belonged  to  the  United  states  Govern- 
ment, and  which  had  to  be  removed  before  the  land  could 
bo  devoted  to  Exposition  purpose*.    Perhaps  the  principal 
items  of  this  sort  were  four  ^uartemaate^s  storehouses 
in  which  were  contained  array  stores  of  various  kinds. 
Negotiations  with  tiio  Presidio  authorities  for  the 
removal  of  these  buildings  to  a  new  position  were  finally 
toneumated,  whereupon  these  buildings  were  soved  south- 
erly from  their  original  positions  across  the  sand  fill 
to  a  otto  immediately  couth  of  the  ^position  fence.  All 
of  thia  work  wae  covered  by  three  contracts,  Sot.  123, 
129  and  130.  which  were  filed  for  record  July25th.  the 
work  bUn*  completed  the  middle  of  the  following  December. 

Alone  with  the  general  work  of  construction, 
considerable  attention  was  being  given  to  the  question 
of  illumination.    One  of  the  important  factors  in  this 
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connection  was  the  problo  a  of  fioarohli&hts*    The  plan 
proposed,  involved  the  use  of  a  great  riany  of  the  Kavy 
type#  softs  of  which  were  to  be  quite  largo,  particularly 
thoee  which  wore  to  be  used  in  connection  with  tho  pro- 
posed scintillator*    Upon  Investigating  the  subject  it 
developod  thai  no  particular  conpotition  could  be  obtained 
r»n  the  Cencral  -ilcctrio  Company  was  the  only  inanuf acturer 
competent  to  handle  an  order  for  searchlights  of  the 
extent  required  by  the  Exposition*    Valuable  aseietsr.ee 
in  the  selection  of  sizes  and  types  of  searchlight e 
was  rendered  by   •'.  J*  A.  Ryan,  of  the  General  Electric 
Company,  whose  sorvicos  with  a  oorps  of  assistants  had 
been  donated  to  tho  exposition  by  tho  General  Electric 
Coapany,    in  passing,  it  should  be  said  that  this  coc#- 

'  pany  oxpended  in  its  illuainatinc  laboratory  approximately 
U0.000,  whion  sur-i  was  in  tho  nature  of  a  contribution 
to  the  Exposition. 

After  further  deliberation  on  the  subject, 
ana  also  for  tho  purpose  of  looking  into  the  quention 
of  the  Exposition  Jewels  which  were  to  ornament  the  J  ain 
Tower,  and  the  racnetito  Arc  Earr.ps  which  wore  to  illuni- 
n^te  the  *all  surfaces.  which  subjects  also  oooe  up  at 

•  thle  time  for  consideration,  it  was  concluded  to  send 
a  representative  east  to  investigate  the  entire  situation. 
In  conformity  with  this.  G.  L.  U ay lay.  Chief  of  the  Elec- 
trical Department,  in  June.  1915,  visited  »*  York  City, 
Co/vsnectady,  ftochsstsr  and  Jtfnn,  Massachusetts,  and 
investitatel.the  Question  of  Jewels,  eearchli^t  re- 
flectors, searchlichte  and  arc  lanps.  Negotiations 
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rela'.ivo  to  Jewels  diecunsed  tentatively  by  Lr*  hyan 
were  t;one  into  in  detail  with  Albert  Lorech     Co.  of 
te*  York,  and  the  subject  of  leasing  searchlights  froe 
the  Ceneral  Klcctric  Company  «*&e  tasen  up  »ith  the 
official?  at  Cchenectady,    i>ei;otiati one  were  alto  con- 
ducted for  ti.o  purchase  of  lar&e  sir.e  reflectors  froa 
Bausch  i:  i^onb  Optical  Co^par^y  of  Kooheetcr,  ;:ew  York, 
which  reflectore  were  to  be  used  in  connection  with  the 
•earchli^hts  of  the  Cenerai  electric  Co~p&ny.  Observa- 
tions were  also  F;ade  of  street  lirntin--  by  use  of  the 
i»a£n?fc,ite  Arc  in  itfr\nt  w:;ich  was  novel  at  this  ti^©» 
All  of  the  id^as  **-:.ich  had  been  proposed  for  the  general 
illuninr4tion  scheme  an1  upon  w.ilch  experiments  had  been 
coniuctod  in  the  General  -lectric  laboratories ,  *ere 
lnepected  and  studied  by  Sir.  Bayley,  wnsroupon  the  seher.e 
vae  accepted  upon  broad  linos. 

In  July  and  August,  after  Sr.  bayley's  return, 
ueverdl  contracts  wore  executed,    Under  contract    o.  99 
with  Albert  Lors?ch  4  r'o.  (lnc)  *ero  secured  all  of  the 
imitation  Jewel©  which  ^ore  required  for  Exposition 
purposes,  and  under  contracts  ;-:os.  132  and  133  wore  leased 
all  of  the  various  searchlight**  required.    Contracts  Boa. 
126  and  127  with  Bauseh  fc  i*ab  Optical  Co.  covered  the 
purchaoo  of  one  hundred  and  seventy-three  slaaa  parabolio 
reflectors  in  10-inoh.  30-inch  and  36-inch  sines,  to  be 
used  with  •earchUghts  of  corresponding  sizes  fumiehed 
by  tao  General  Electric  Co?*pany. 
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believed  that  this  building  would  oontaln,  although 
others  had  expressed  a  desire  to  have  the  building 
one  large,  open  gallery*    A©  far  as  the  engineers  vor'c 
concerns,  if  the  building  was  to  have  interior  par* 
titlons,  posts  for  the  support  of  the  roof  could  te 
used;    but  without  the  exact  location  of  those  parti- 
tions it  w*r;s  impossible  to  «ake  progress  under  thio 
plan.    Further,  the  architect  desired  to  cover  tne  ex* 
terior  of  this  building  vitn  a  proving  plant,  to  give 
the  appearance  of  a  building  behind  a  hedge;    and  the 
subject  "fag  further  complicated  by  laofc  of  decision 
relative  to  tne  height  of  the  main  wall*      However,  to 
be  on  the  safe  side,  it  was  concluded  to  &&&ign  the 
tuildinc  with  an  unobstructed  interior,  and  to  cover 
the  exterior  sail  vith  plaster,  using  horticultural 
esbellis&ncnts  in  other  directions,    jPlans  wore  finally 
completed,  and  to  expedite  the  #ork  generally,  separate 
contracts  So*.  134  and  135  vera  filed  for  record  on 
teptcciber  13th,  for  the  fabrication  and  erection  of 
the  steel  for  this  building.    As  elsewhere  <a«mtion©a, 
this  building  vac  constructed  throughout  of  fire-resist- 
ant material* 

Before  August*  the  woric  of  grading  and  under- 
ground piping  throughout  the  Ground*  was  sufficiently 
ftdranort  to  permit  the  construction  of  reads.    As  will 
be  remembered  from  descriptions  either*  herein,  this 
subject  had  received  sons  consideration.  Proposals 
were  solicited  on  rock  of  various  sorto,  and  tnis 
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resulted  in  contract  •  o«  136  which  was  filed  for  record 
on  Capte~;bor  17tn,  and  icriediately  thereafter,  deliveries 
of  rock  from  tho  quarries  across  the  Bay  oonacnced, 
bunkers  having  been  built  eoao  time  before  at  the  iio&t 
Harbor  for  tha  reception  of  the  rock;    rock  v&a< drawn 
from  tne  bunkora  dietributei  about  the  C rounds  by  tear^s, 
an<3  spread  upon  the  roads  by  day  labor.    In  fact,  this 
work  was  ono  of  the  principal  ite-ne  performed  on  Imposi- 
tion force  account.    This  work  continued  pro^res lively 
as  roada  in  various  sections  of  the  Grounds  were  tsa&e 
ready.    Generally  very  little  of  this  material  had  to 
be  dieturbsd  for  the  reception  of  pipes,  as  a  result 
of  the  endeavor  to  have  the  sobers,  electric  conduits, 
water  piping  of  various  sorts,  and  other  underground 
conduits  in  place  at  the  proper  tine. 

Plana  had  developed  sufficiently  for  the 
Palace  of  horticulture  to  permit  the  letting  of  v&riouo 
contracts  for  its  extraction.    In  the  conth  of  October 
tiie  oteei  work  and  its  erection    ere  segregated  froa  tho 
general  contract  and  let  in  t*o  contracts,    os.  143  and 
159,  on  October  14th,  which  was  followed  on  October  27th 
by  the  General  construction  of  the  build. n£  under  con. 
tract  ;o.  153,  the  lumber  for  the  building  having  been 
purchased  in  the  latter  part  of  September  under  a  number 
of  special  contracts;     the  plusbing  and  otner  piping 
under  contract  Ko.  183  and  tha  Hat  -ater  heating  plant 
under  contract  So.  134  were  entered  into  on  Sovesber 
6th  and  17th,  respectively* 
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Owinc  to  tha  peculiar  nature  of  the  Exposition 
ilocic  Plan,  and  to  attain  tne  te3t  results,  it  was  uo- 
desirablo  to  alios  the  contractors  for  the  buildings 
surrounding  the  courto  to  do  the  facade  vorlc  of  tus  res- 
pective courts.    For  exanple,  the  Court  of  the  lour 
Ceasons  vas  surrounded  by  four  buildings,    tne  ralacos 
of  Education  and  Social  .conony.  Agriculture,  Food 
Products  and  Liberal  Arts,  and  tr.ere  *as  no  assurance 
that  ono  contractor  would  bis  lo-*  enough  to  *eourc  the 
a«ard  for  the  construction  of  all  of  these  buildings, 
Xf  therefore,  p^rta  of  architectural  ^ork  of  tne  Court 
vere  included  in  each  of  tr»c  building  contracts,  t»o  or 
nore  contractors  would  probably  do  tne  vork  of  building 
the  faoados  of  the  Courts,  all  of  whoa  *?ould  ce  naking 
ticilsr  i^oIoId  and  doin4;  tne  s=ae  clisa  of  *ork.  Under 
the  circunstanoes »  it  ^ras  deeded  essential  to  tee  harmony 
and  tire :.i toe >ural  c. .cross  of  the  work  to  do  the  Courts 
under  one  contract  and  t^e  buildings  unier  another  con- 
tract, or  other  contracts.     And,  it  should  be  said  that 
this  particular  method  was  anticipated  in  the  early 
hiftory  of  the  iork9  as  evidenced  &y  the  construction 
classifications  outlined  in  the  preliminary  estimates, 
f?r  it  will  be  rsr.enbered  that  tue  Courts  we  classed 
as  decorative  accessories,  under  a  separate  neadir.fi. 

In  conformity  *ith  tne  general  idea  above 
outlined,  tne  first  Court  contract,  that  of  the  Four 
basons.  *as  let  and  filed  fcr  record    ove-ber  5.1913. 
a,  contract    o.  167.  and  the  lumber  for  its  construction 
was  purchased  under  special  contracts    o*.  188  and  169 
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on  hoYocibor  12 ,  19X3. 

J?rogro»o  having  been  .  ado  on  plana  and  speci- 
fications for  the  balance  of  the  work  of  the  i-alace  of 
Fino  Arts,  the  en^in core  wero  enabled  to  advertise  for 
bidt  therefor,  and  on  Jeoenber  2,  contract  .  o.  179  for 
the  general  construction  of  the  building  was  filed,  and 
lio.  180  on  roveuber  6th  for  the  installation  of  tae 
plucbing  and  other  piping,  the  luabej?  beins  purchased 
under  special  contracts    os,  120,  131,  194,  195  and  150 
on  h'orerabor  12th  and  17th, 

<?ork  had  been  advancing  on  the  founaatione  and 
eteel  franc  of  the  Imposition  Auditorium,  and  in  the 
lnterin  since  the  letting  of  these  contracts,  the  plana 
And  opacifications  for  the  balance  of  the  work  of  this 
Btruotaro  >ere  completed,    .aide  ^erc  salioited  in  several 
fores,  and  there  finally  resulted  four  separate  contracts 
for  the  balance  of  the  work.    These  srere,  the  plumbing 
by  contract  ^o.  160  on  J-oveabar  8th;    the  heating  and 
tontilatins,  contract  i»o.  161,  on  ;.ove;abr<r  17th;  the 
electric  wiring,  contract  ! o.  162,  and  the  general  con- 
struction contract,    o.  156,  on  December  5th.  The 
General  construction  work  fc'au  done  by  the  hinder  en  Co  - 
pany,  who  also  had  received  t^.e  contract  for  the  fjcoava* 
tions  and  Foundations.     In  this  connection  it  should  to 
•aid  that  the  general  contract  for  the  Audit or iua  vine  the 
largest  single  contract  let  by  the  .^xpofiition,  amounting 
to  C72C.959.56,  of  which  the  City  of  fian  Francisco  paid 
$210,024. 00  for  the  granite  front,  this  aaount  being 
the  excooo  coot  of  the  building  over  the  amount  the 
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Kxpoeition  hati  agreed  to  pay  for  tha  construction  of 
the  Auditorium,  ocoaeionod  by  the  uee  of  tha  t:ore 
expensive  naterial  for  tno  facade,  inetead  of  terra 
cotta,  whioh  the  Exposition  had  contemplated  usi»c* 

Porhrvpo  one  of  the  roat  inport^nt  o on et ruction 
iterae  van  tho    ain  *fo*er,  or  Tover  of  Jewels,  aa  it  *aa 
later  narked  by  public  vote  as  the  result  of  ne^apsper 
eonteat*    The  principal  point  in  connection  with  t^J.0 
•truoturo  is  t:;is;    It  waa  to  represent  an  inveat&ent 
of  cloae  to  a  half  nil  lion  of  dollars,  and  about  ti.ie 
ti^e  ruruoro  of  economy  were  rife,  and  it  wan  thought 
that  hero  wac  a  eplendid  opportunity,  by  th?  ues  of 
orsftonia^s  eraser  to  eliminate  in  a  moment,  a  subetan. 
Uol  expense*    -Hut  thin  structure  was  tao  prinoipal 
architootur;>l  accent  of  the  Exposition,  and  of  all*  the 
nost  dominant  and  perhaps  tiio  sost  likely  to  influence 
U«c  fcroatcot  nu-ber  of  the  general  public*    It  *aa  wholly 
a  epeotnoular  feature,  bceauoe  it  wae  not  intended  to 
•orve  any  useful  purpose*    After  sauch  co«*ar;ittee  and  (;en- 
eral  di occasion,  it  *ao  concluded  that  it  *ould  be  untofo 
to  sacrifice  a  feature  which  mifcht  affoct  the  day  and 
ni^ht  attendance,  for  this        aloo  to  be  an  important 
feature  of  the  night  illumination. 

File  foundationa  had  been  inatalled  for  this 

•  tructure  in  October,  to  be  ready  for  the  fiance  of  the 

•  tructurc  in  th«  event  it  was  decided  to  eroct  it.  if 
not  to  bo  orootod,  the  sxpenes  in  any  event  *ae  oonpar. 
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atively  alight,  ana  since  a  good  many  charges  had  been 
incurred  on  the  plans,,  a  fc*  thousand  dollars  on  the 
pile  foundation©  ims  relatively  ne^li^ible.    After  the 
final  decision  was  reaohed,  bide  were  solicited  for  the 
fabrication  and  erection  of  the  structural  steel  work, 
this  Malarial  boins  required  by  the  proportions  of  the 
•  traoture  which  can  be  expressed  as  nothing  short  of 
huge.    The  result  was  contract   .o.  139,  which  was  filed 
for  public  record  on  laceabar  10,  1913,  covering  tho 
fabricating  and  erecting  of  tho  steel  frame.    This  wan 
the  last  lar^o  contraot  let  in  1915  • 

Before  dieousainr;  the  activities  of  the  succeed- 
ing  year,  in  passing  it  should  bo  said  th^t  many  other 
contracts  of  all  sorts  wore  let,  and  nuoh  sorfc  dona 
in  various  directions.    -%ere  and  there  snail  eewcr  eon- 
tracto  ^ero  undertaken;    the  ^ork  on  the  railroad  pro- 
gres&od  so  as  to  rcndGr  it  useful  as  an  operating  road 
during  construction,    *iuoh  «rorlt  was  done  under  the  force 
acoount  in  tho  way  of  £radin&,  which  produced  the  sub- 
Grades  for  the  garden?  and  the  roads,  and  also,  in  con- 
nection with  tho  forca  Recount  ami  the  toassing  contract, 
auch  loarj  was  handled  throughout  the  grounds,  in  order 
to  be  ready  for  the  creation  of  the  gardens  at  a  later 
date.    Furthermore,  wherever  possible,  sect long  of  the 
gardens  *ere  developed,  particularly  tho  north  r,e.rdono  and 
the  south  gardens.    Eoraetises  iuany  difficulties  wore 
encountered  and  nany  vexatious  things  occurred  -  for 
instance,  as  tho  result  of  carrying  on  the  work  in 
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advance  of  finished  plane,  many  changes  had  to  ba  made* 
Also,  no*  and  then  an  architect  was  enlightened  with  a 
new  idea,  end  to  meet  those  adjustments  and  modifications, 
revisions  wore  made  necessary*    Altogether,  however,  con- 
aidering  the  magnitude  of  th«  work  and  the  congestion 
on  the  Grounds,  it  may  be  said  the  work  of  1913  was 
eoconplisho  i  with  surprising  suc^eae* 

In  the  beginning  of  the  now  year,  the  first 
lerge  work  to  receive  consideration  was  the  balance  of 
the  work  to  be  done  on  the  To»er  of  Jewels*  this  was 
covered  by  contract  i>6«  152.  filed  for  record  on 
February  11,  1914,    however,  in  this  connection  it 
should  be  said  that  the  bide  for  the  first  portion  of 
the  work  in  the  Court  of  the  Universe  had  beea  received 
slon^  the  latter  part  of  the  previous  y«ar,  but  the 
contract  was  not  entered  into  immediately  for  the  reason 
that  time  was  taken  to  investigate  the  ability  of  the  low 
bidder  to  perform  the  work  of  the  contract,  for  the  reason 
that  hie  past  experience  l*y  ^  the  line  of  sev/er  con. 
Struotion  rather  than  in  work  of  an  intricate  architec- 
tural character.    The  lumber  for  the  tower  was  ordered 
in  the  early  part  of  the  month  preceding  the  letting  of 
this  contract.    This  order  *as  covered  by  special  con. 
tracts  Sow.  nn,  2U.  220,  221  and  222. 

A  number  of  eewer  contracts  wore  let  in  January, 
notably  those  for  seer,  for  the  cetera  portion  of  the 

*,  ntUfc  section,  which  worJc  was 

state  sites  and  the  JUive  *'toc* 

W.N«  ty  contract  Ho.  204.  filed  M  reoorJ  on  January 
22.  1,14.    Other  »lnor  oontraot.  also  receive  *»tur. 
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consideration  at  thin  Junoture. 

Tho  firet  ideas  relative  to  actual  electrical 
construction  within  buildings  received  attention  at 
this  tiso,  as  some  of  the  buildings  had  reached  such  a 
state  of  completion  as  to  permit  of  the  installation 
of  wiring.    Plans  were  completed  for  moat  of  the  wlr. 
ing  of  a  number  of  the  buildings,  notably  the  Palaces 
of  liachinery,  Kducation,  Liberal  Arts,  iood  Products 
and  Agriculture,  an4  on  January  12tn,  contract    o,  206 
was  let  for  this  work  in  these  buildings. 

Along  in  February  further  se^er  and  pile  work 
was  proposed,  and  this  *?as  covered  by  suitable  contracts. 
Also,  a  «econd  lsrge  piece  of  electrical  work  case  in 
for  consideration;  this  v?ae  for  the  rer.ainir--  four  build- 
ings of  the  lain  Croup,  t;*e  Palaces  of  Varied  Industries, 
*ines,  lamtf acturoa  and  Transportation,  ani  vas  handled 
in  the  saae  manner  as  the  original  work  above  mentioned, 
beini:  covered  by  contract  £o.  208,  which  entered  into 
in  the  early  part  of  February. 

But  perhaps  the  largest  piece  of  work  to  be 
eared  for  at  this  ti  *,  was  that  of  the  construction  of 
the  Courts  of  ?alse  and  of  flowers,  waicn  it  ras  desired 
to  handl.  m  one  contract  because  of  the  similarity  of 
the  »0rk  in  each  csurt.    IWi  wort  was  covered  by  contrast 
**.  214.  which  was  filed  for  record  February  21st.  and 
at  this  sane  ii*e,  ttparat.  contracts  for  the  water  and 
tW*  piping  *»  well  as  tne  electric  firing  for  tnese 

»  ijSb»r  was  purchased  under 

c :^rtf  waa  tJ.80  executed,     T~e  r  9  * 

*>.  65-iy  aart  of  the  &onth» 
tpaeial  contracts  during  too 
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Along  in  Karon  the  conclusion  was  reached 
that  the  low  bidder  for  the  construction  of  the  Court 
pf  the  Universe  was  sufficiently  competent  to  handle 
the  work  in  question.    In  conformity  with  tnie  decision , 
contract  i'o.  107  vug  filed  for  record  on  fctareh  10th,  Jn 
this  oonneotion  it  should  to  ©aid  that  tne  lurabsr  for 
the  Court  of  the  Universe  had  been  bought  in  the  latter 
part  of  2eco»b«r  of  the  preooding  year  and  along  in 
January.  1914 ,  undor  special  contracts  Koe.  209  to  217 
inclusive,  and  225 .  ana  228. 

Concideralile  study  had  been  given  the  question 
of  Automatic  Sprinklers  during  the  early  part  of  the 
year,  and  finally  a  number  of  tondors  vrero  obtained  for 
a  system  in  the  'Jain  Group*    There  was  considerable  vari-/ 
ation  in  the  bids  waioh  wore  received,  and  it  appeared 
that  those  concerns  which  rcad<*  a  specialty  of  the  install- 
ation of  sprinkler  systems  set  a  vary  high  price  upon  the 
value  of  their  services.    There  -was  a  difference  of  sow© 
$80t000  between  the  minima  bid  and  that  next  above,  the 
lo*  bidder  being  a  concern  engaged  in  the  general  plumb- 
ing business.    However,  after  repeated  warnings  from  the 
Winkle*  concerns  relative  to  the  dire  consequent  whioh 
wauld  fall  upon  the    xpooition  if  it  entered  into  a  con- 
tract with  the  low  bidder,  the  division  of  World  conclud- 
ed that  euoooe*  could  be  attained  in  this  direction  and 
at  a  considerable  owing;    consequently  contract    o.  217 
covering  an  Automatic  Sprinkler  eyatem  for  the  ei^ht 
Palaces  of  the  rain  Group  va*  ill**  for  record  on    arch  10. 
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Lator  on,  additional  work  wan  done  unier  thi«  contract 
to  provide*  the  oprinklvr  system  of  the  exhibit  portion 
of  tat  California  building* 

Construction  of  Festival  Hall  case  in  for  con* 
tideration  in  tho  latter  part  of  April,    This  ejabr^iced 
several  contracts,  viz.,  on  April  28th,  there  was  filed 
for  record  Contracts  Xoe.  228,  22$%  230  and  231,  for 
the  plumbing,  water  piping ,  tho  electric  wiring •  the 
Acoustic  correction  and  the  heating  and  ventilating, 
respectively;     these  vere  followed  on  lay  1st  by  con- 
tract Uo«  227  for  the  general  construction  of  the 
building;    the  pile  driving  had  been  done  under  a 
Bpooial  contract  a  c*iort  tiiae  previously.    The  lumber 
for  the  building  was  purchased  under  several  special 
contracts  in  tne  early  part  of  April,  in  ordesr  that  it 
bo  on  hand  by  the  time  construction  operations  *ere  ex- 
pected to  commence. 

About  this  tiae  the  domestic  *ator  supply 
•ltuation  bsocuae  MWfftot  tenee,  and  the  first  construe- 
tive  step  in  the  direction  of  securing  a  suitable  supply 

taken  by  letting  special  contract  ho.  200  on  Vay  13th. 
for  the  installation  of  an  infiltration  sump  100  foot  ions 
at  Golden  Gate  Park.    This  «as  *om  tine  after  the  invest!- 
Cation  had  been  concluded  which  led  up  to  the  belief  that 
water  was  to  be  obtained  i«  manner. 

After  considerable  discussion  on  the  subject  of 

*  -»*riod  of  several  months,  it  was 
roads,  extending  over  a  ?enoa  ox 

+a  ,  ,  ,       hv  as  srtich  sheet  asphalt  or  other 

finally  concluded  to  W  »* 

v.  4    -  «,irftioe  over  the  red  roe*:  paving  as 

aaphaltio  wearing  surruos  u»  * 
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e:.14       eec*r*l  within  \w<  f^r*tt  sly&H&£1*.    &tl&c  jrrva 

U  Vi*  Harriet  B^iildlo^,  tM  first  l&rgt  piecs  of  arvrfc 

tall  t?rt         tfeat  far        Wiri^  t^rfs^*  so  t.v«  r~*i» 

i . 

ru  t^c*  sssaer  c:>str2.?t    5#.,K';(  wsXtA  v&.f  f;lei  *.&  -£/ 
iiti,  t-^ct-t  rs&i  :*j.et  6sriig.''be*3  Vr;-..v*.t  is  r<^i»  &  rtttt 

Cist  s»f  t&s  I^t  t  lias*  V*iliiX;.c  e vr.»r:^tt  ts  Vt 
lit  -rij  Uiit  fer  ti*s  cstsvtJaMrtl'sx  tf  t^*  Z^tiSzersX*.  k&H6m 
Hi*    Zz±*  m  MtetftlsavC       v-t  f:s*t  tusst  tvui/ 
rr .  i^r^i  ix  essa&eettss  *ttfe  s£  aeeeast  ^ 

fcirrrtttjf  if  it t  tie  i  fc^st  t&s  sass^r  feet?*?  KS&ca  **.re 
SxtcmetcS  Is  it.      Zsi  t» ^iltt  vt  t£*  t-%*U  ef  SOi*- 
trr^i          tr.t  SaEpptltiMi  ya&£  Zvr  %&m  MttAlig  |«ft»t2jr« 
teCBBM  thi  r  irr;»  r  nrt  itt«rt  rt*£  is 
mt£U  U*  Is****  wma  is  ^  «99U*E  i^s^lrtm^r« 
tooted     fclftt  tlfl  ^^ttr4l«  **tu.mi&  tee  *s&*t~ 
i*«  ^        sat  yrrr*6t  rues  &&ztsm  tzA 

ea^M»«  ^  *****  ■**  *** 

BS  la.  t£  U^ft^     •  ^  *~   ****  * 
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asd  filed  for  recori  a  few  ciaye  later.    Tai»  -*ae 
fello*ed  fcjr  t-^e  filing  of  contracts  ;  oc.  239  ar4  24:, 
©a  iajr  25ta         June  12th,  for  t'r.e  placaoir^  aa4  fsr 
tie  beating  of  the  Willing  respectively,    r&e  lumber 
fcr  the  fcaildia£  eas  bought  under  tcyeril  diTisi;r.3 
tixcusneut  tae  conta  of  ay# 

Cae  of  tr.e  ectsrshat  difficult  proc-lar.*  Tas 
XzjlX  of  the  Court  of  Abundance,  t-i$  requiring  reach 
it te stirs,  for  Use  reaeca  that  tfee  refills  iesirsl 
tie  Arc:JL toot  far  exceeded  is*  zjzz  sr^ie^i  t-**  ^sgineen 
i-ai  i**i£eted  for  t&e  paxpe&e.    Tnis  ^artleaiar  piece 
of  viri:  ha4  certain  unique  architectural  ^U.itits  *^Xea 
trs.^tt  it*  totU.  estl&atei  cost  to  a  e^s  relatiTely 
crt^ler  taaa  i^-e  Court  oX  Fo^ir  «.  KJics  eae  of 

l£e  t  a=»5  eize* 

?be  plana  t&at  t^e  Architect  desired  to  i,*Te 
eoatu^Lsted  eos  talked  certain  ras^s  ss  tbe  Crgaa  Tourer 
it  t^e  seria  of  t  e  Co^ri.  a.'  1  also  t*-o  ecio  tosers  >t 
t  e  mtaerlj  c:r  sre  if  t'se  €s-rt.     7ae*e  toners  23d 
t-e  rtspe  referred  to,  alea*  *itr.  certs^a  intricate  in- 
terior fcrrccesestt,  disa??ear*4  vitVt&c  cost  edJuiU 
test,    ?Lar-t  a-*d  s^ecificaticrsi  eerc  prepared,  ieelodlag 
esTf iciest  elter&ates.  so  tlset  s^os  the  r€:€rti:a  of 
t^e  fciti  &  decisis®  eeald  *s*  reached  is&ediatelr.  Hui 
fixal  rttuit         cc^tr^t    0.  «7  for  tsi  general  cor. 
Hr-etioa  of  t&i  Seart.  a*d  tiie  ^1  mee  on  «'ase 
tie  lunger  for  t~*  aerared  portions  of  13m  'o^rt  aaelac 
Mi-.  Turc^aed  s»der  special  css*r*eU  2€$  eo4  Stft. 

al«**  in  t^e  early  p^  of  April.    T>*  fealasee  of  t^e 
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luober  was  bought  under  other  special  eentr&ots  in 
th«  early  port  of  :  ey» 

ldeae  relative  to  the  t>toofc  Exhibit  took  shape 
In  i»ay  and  the  plans  for  certain  portions  were  coepleted 
and  bide  received.    Contract  Ko.  244  for  the  first  section 
of  the  work,  covering  the  i3tablee  and  the*  JPorun,  wag  lot 
on  July  12th,  the  lusher  for  this  having  been  bought 
about  the  salddle  of  .  oy. 

Owin^  to  the  fact  that  there  vas  eoae  doubt 
at  to  the  value  of  paint  as  a,  f  ire- retard ?int  and  that 
ti-.t  natural  vood  of  the  interiors  *raa  rare  in  color  and 
texture, eoae  difference  of  opinion  aro«e  upon  the  subject 
of  painting  the  interior  of  the  Exposition  Palaces  *ith 
cold  vater  paint.    By  some  it  ~ae  deczaed  absolutely 
essential  for  the  purpose  of  enhancing  the  interiors  to 
afford  a  proper  setting  for  t«e  exhibits,  and  by  others 
it  vae  thought  noeee s ary  in  the  intercuts  of  fire  pro- 
tection, provided  the  paint  ha4  certain  f ire- rseistant 
qualities.    After  discussion,  a  coisprojsiso  ^ag  effected, 
vhereby  the  nature  of  the  exhibits  in  a  buiidinc  vere  to 
determine  those  buildings  which  were  to  be  painted,  and  th 
brought  about  the  decision  to  thus  treat  the  Palaces  of 
Education,  Food  Products,  liberal  Arte,  Kanufaetures 
and  Varied  Industries.    3id«  *ere  received  and  contract 
So.  248  for  sprayinn  these  building  wit*  a  cold  *ate* 
pUnt  Wine  fire-resistant  properties,  »as  filed  on 
July  14th* 

Kore  electric  *iri«tl  work  case  in  for  consid- 
eration along  in  June,  a,  schemes  relative  to  the  ex- 
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terior  and  interior  illumination  h&d  boon  developed* 
Contract  Bo*.  249 ,  covering  certain  £©neral  and  decorative 
Uehtlng  for  eight  of  the  palaces  urea  reoorded  on  July  let* 

At  thin  point  in  the  operations,  bids  were  elic- 
ited for  quite  an  extensive  S'erry  Building  end  a  contraot 
was  signed  on  the  part  of  the  contractor  for  some  $43, 08?, 
thortly  after  thin,  a  wave  of  retrenchnent  occurred,  making 
it  ncoseeary  to  abandon  the  work  which  tUe  contractor  on 
his  own  inlatlve,  had  already  started,  spending  cone  £3,000 
in  hie  operations*      All  work  was  stopped  until  such  time 
ae  nore  ssodeet  plan  :s   for  the  water  front  entrance  wore 
completed,  which  matter  will  be  cemented  upon  later,  and 
an  adjustment  was  nado  with  the  contractor  in  some  later 
negotiations* 

On  July  3rd,  contraot  Ho.  251,  for  the  construe* 
tion  of  the  i'reee  building  was  recorded*    there  is  no  par- 
ticular point  of  interoet  connected  with  this  work  except 
that  lator  the  plans  for  this  contraction  were  furnished 
to  the  architect  for  tho'lf  .'^.A"  building,  in  order  that 
the  latter  building,  which  was  to  be  located  in  the  South 
Gardens,  should  in  every  way  conform  with  the  Press 
Building. 

In  connection  with  the  Court  of  the  Universe, 
it  should  bo  said  that  the  general  contraot  previously 
referred  to,  did  not  complete  the  work;  consequently  it 
was  necessary  to  prepare  plans  and  cpeoif ications  cut- 
lining  work  to  be  embraced  in  the  second,  contract.  This 
was  done,  and  contract  fto.  254,  covering  the  balance  of 
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the  construction  waa  recorded  on  Auguwt  1st, 

Tho  reeiaininf;  work  of  tno  Mvo  f  took  Section 
was  put  into  contract  ehape,  and  on  August  19th,  contract 
Ko*  270  was  recorded  for  the  construction  of  the  Dairy, 
Poultry  and  Congress  Building,  together  with  the  Fee* 
Barn  and  Corrals,    This  covered  the  bulk  of  tho  work 
with  the  exception  of  certain  tainor  activities  conducted 
by  the  Exposition  Force  account* 

In  order  that  tho  quarters  of  Concessionaires, 
who  were  to  he  located  in  the  exhibit  section  of  the 
Grounds  ,  raieht  be  in  harmony  i?ith  the  adjacent  Xxpoeltlon 
Palaces,  tho  division  of  Vorks  oonoluded  to  prepare  plans 
and  opacifications  and  let  oon tracts  for  all  of  the  Xioske, 
This  work  was  covered  by  contract  "io«  273,  which  was  filed 
on  £epte  ber  17th#  and  the  contract  ^as  added  to  froa  tine 
to  tirao  as  tho  wants  of  the  various  concessionaires  were 
made  known.    Other  kiosks  and  certain  larger  buildings 
were  let  under  other  contracts  as  noted  later. 

Proposals  were  received  for  the  Lighting  fixtures 
of  the  Exposition  Auditorium  on  the  basis  of  plane  sub- 
nitted  by  the  City  Architects.    Considerable  differences 
appeared  in  the  bids,  and,  after  investigation  it  xfss 
oonoluded  that  the  low  bidder  *as  not  in  a  position  to 
perform  expeditiously  the  character  of  *ork  desired, 
therofore  tho  contract  was  awarded  to  the  next  lowest 
bidder.    Contract  I o.  276,  to  cover  this  work.  «as  entered 
into  and  filed  for  record  on  October  23rd,      This,  with 
the  placing  of  the  contract  in  tho  middle  of  August  .for  chairs  , 
pretty  well  oonoluded  the  contracts!  relative  to  tho 
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Auditorium  construction. 

On  Ootober  30th.  contrast  )  o.  232  was  entered 
into  for  moro  concessions'  building*  in  the  Exhibit  Palace 
seotion.    This  covered  four.  *ulch  were  sold  to  the  Con* 
cessionaires •  as  discussed  elsewhere* 

One  of  the  moat  annoying  problems  with  which 
the  Division  of  ^orke  was  confronted  was  that  of  the 
U.  £>•  Life  taviug  Station  which  was  situated  on  the  Water 
front  in  the  Presidio  section*    This  station  occupied  a 
portion  of  the  ground  necessary  for  the  Race  Track .  and 
until  it  wae  removed  the  Haoe  -Track  could  not  be  couplet*. 
ed.      Objections  to  removing  these  structures  were  offered 
by  the  U#  0.  Life  Saving  rervice  in  that  it  would  not  &ive 
permission  for  this  removal  unless  the  Exposition  would 
agree  to  nako  certain  additions  and  isproverasnts.  The 
largest  iteta  in  this  connection  was  the  furnishing  of 
a  no*  ©tool  launchway  instead  of  reproducing  the  existing 
wooden  launohway.    The  Exposition  brought  the  matter  to 
the  attention  of  the  authorities  in  Washington*  but  the 
©utcone  wae  a  contract  between  the  Govern™  nt  and  the 
Exposition,  by  which  the  Imposition  *&s  obligated  to  not 
only  remove  the  Life  Bavir.«  Station  to  a  new  position,  but 
also  to  furnish  a  complete  near  oteel  launchway,  together 
with  aoae  other  improvements,    following  this  the  ::xpeei. 
tion  let  contract  ho*  291.  on  Hoveaber  14th,  for  removing 
and  resetting  the  fcain  station  buildings,  the  boat  house 
and  store  house,  and  also  let  Contract  So.  293  on  the 
tame  data  for  the  eteel  launohwuy  and  accessories. 
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tcvoral  nlnor  contracts  wore  let  froa  tisie 
to  tiao  after  this,  but  tho  nont  important  was  contract 
So*  3X1*  filed  for  record  cn  ~eceab$r  17th,  for  install- 
ing  tho  water  supply  pipe  line  froa  Golden  c&to  Park  to 
the  Exposition*    In  this  oa'aa  connection  contract  Ko*  221 
for  the  filtration  system  at  Colien  Gate  Tark  was  re» 
corded  January  26,  1915* 

the  revised  yerry  ^uildin^,  or,  as  it  was  later 
called,  the  *ater  tfront  entrance,  cane  up  a^ain  for  con* 
slderatlon,  contract  So*  316  being  lot  to  erect  this 
structure  on  ^ecesaber  17 tlu      About  this  titue  tne  Crand 
Stands  and  the  haee  Track  were  alco  started,  tho  work 

being;  covered  by  three  separate  contracts* 

y 

Toward  tno- Matter  part  of  the  year  inveetiga- 
tlone  into  boj&c  of  the  Exposition  oattera  were-  siade  -  not- 
ably  the  question  of  etreot  sweeping,  and  a  contract  was 
entered  into  for  this  work,  as  well  as  one  for  the  furn- 
ishing and  discharging  of  certain  fireworks  w;iich  were 
to  be  required  durlne  the  Exposition  period*      the  close 
of  1914  saw  the  construction  advanced  to  such  a  point 
as  to  insure  completion  of  practically  all  work  by  the 

Opening  Day* 

Roadmaking  had  progressed  to  such  an  extent  by 
thi*  time  an  to  permit  of  surfacing  with  the  beginning  of 
tho  now  year*    In  Una  with  thie,  in  the  middle  of  Janu- 
ary, a  contract  was  entered  into  for  »heet  asphalt  cur- 
facing  in  various  parts  of  tne  grounds,  and  about  a  month 
later  another  contract  was  executed  for  a  special  asphaltic 
treatment  waach  involved  the  use  of  a  ©and  eastic.  This 
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work  tai  prosecuted  as  vigorously  as  weather  conditions 
would  pornit  atvi  although  hoary  rains  prevailed  much  was 
accomplished* 

i 

In  February  various  other  pieces  of  work  woro 
started,  such  as  additional  Kiosks,  Public  comfort 
Stations  and  soko  other  minor  work*    fontraots  covering 
ninor  constructions  of  various  sorts  wore  entered  into, 
thus  completing  the  bulk  of  tnc  pro- Exposition  wor^g 
end,  as  a  General  statement,  it  nay  be  said  that,  *ith 
few  exceptions,  all  of  tne  vork  was  in  auch  a  state  of 
completion  upon  t  ;e  opening  Day  as  to  excite  favorable 
comment*      After  the  opening  Day  several  iter.s  cane  up 
for  attention.    During  the  early  part  of  &aroh  more  as« 
phaltlo  weiring  surface  was  installed,  this  being  based 
upon  the  use  of  an  oil  and  rock  mastic.    On  varch  Ibth 
a  contract  was  entered  into  for  the  construction  of  the 
Unlisted  Ken*«  Club  Jiouse  in  the  States  and  Foreigs 
Section  and  after  this  an  occasional  contract  was  exe- 
cuted to  cover  various  eiinor  i tests  of  construction  as 
conditions  required* 

This  in  brief  closes  the  sususary  of  prosress 

of  conetruction* 

To  oars  for  the  conduct  of  construction  upon 
the  exposition  Grounds  by  oontsaplatin*  participants,  it 
was  necessary  to  prepare  a  building  cods  and  various  rui 
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These  took  the  fora  of  "Rule*  ana  lobulations  of  the 
Division  of  works" t  which  were  prepared  in  euch  a  way 
as  to  convoy  information  relative  to  permissible  types  of 
conetruotion,  and  taa  use  of  and  charges  for  ixponition 
utilities*    In  fomulating  these  rules,  those  of  past 
expositions  vers  referred  to.  with  the  view  of  incor- 
porating euch  as  were  applicable  to  t  >io  Exposition* 

One  distinctive  feature  "-as  the  cosapilaticn  of 
all  rules  and  regulations  in  one  book.  vita  trio  view  of 
providing  each  participant  with  full  directions  in  concise 
form*    Xn  previous  expositions  the  rulee  and  regulations 
for  different  parte  of  the  work  were  segregated  into 
separate  books,    it  ie  unnecessary  to  dwell  further  on 
this  subject*  as  a  perusal,  of  trie  r  'loa  evolved  will  fully 
dloclose  trie  information* 

In  addition  to  the  general  spirit  of  control 
outlined  in  the  Rules  and  Regulations,  the  Division  of 
Works,  to  ineure  the  prompt  completion  of  tne  exposition 
and  to  consolidate  it  into  a  united  -dhole,  deemed  it 
necessary  to  supervise,  and,  to  a  certain  extent,  doni- 
nate  all  building  operations  on  the  grounds.    The  Division 
«as  particularly  activa  in  using  every  neane  at  Its  com- 
Rand  to  secure  proper  participation  by  states  and  Foreign 
nations  and  private  exhibitor*  whore  these  contemplated 
treating  buildings*  and  where  architectural  and  engineer, 
lng  services  in  addition  to  those  available  from  outside 
parties  *ere  required,  it  was  furnished  by  the  Division 
of  vorks* 

Jiueh  information  relating  to  the  cost  of 
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construction  work  in  i>an  ifranoleoo  vat  assembled  tM 
•«nl  to  State  and  >o  reign  Governments  for  the  uso  of 
Architects  and  £n£ineere  who  wore  to  prepare  plans  and 
specifications  for  contemplated  work  upon  the  Grounds; 
no  re  or  er  nany  questional  re  c  vers  answered  froa  tirse  to 
tiae  to  supply  specific  data.    The  information  g-r^rally 
supplied  Included  tr+c  following:     safe  unit  soil  press* 
urss  to  be  used  In  foundation  design;    necessity  for  and 
carrying  capacity  of  piles;    unit  costs  of  various 
elssces  of  construction  rork;  soales  of  wages;  freight 
ehareee;  cost  of  building  ^terials;    contour  and 
official  grade  of  building  sitae;    position  of  utility 
conduits;    and  other  related  data  not  £iren  in  the  Rules 

and  Regulation! 

It  Ray  be  said  tust  cons tr-ct ion  ey  particle 
pants  commenced  about  one  year  later  t^an  that  of  the 
deposition  proper,  t  *e  credit  for  the  first  actual 
evidence  of  activity  coins  to  a  cenceseionairs,  oaaely, 
the  Santa  >e  hallway  Company,  w  ,ic;;  co=r tnced  the  cor*, 
struction  of  t.<e  C-rand  Canyon  of  Ariz  3."  a  by  laying  of 
s«»er,  water  ani  £a*  pipes  as  early  as  April  ?3,i913, 
although  the  permit  for  tie  work  *as  not  granted  until 
October  21et  of  the  e^e  year.    She  erection  of  the  supei 
structure  followed  alo^  eosatir<e  later. 

Ibat  £over^e„t  building  to  be  erected  first 
vae  the  ?«vili,n  cf  .ondurns.  in  the  frrei^  site  near 

«-r*  n-^tit  for  thi*  vork 
the  Laker  Street  entx-ar.ee.  peraa*  iU1 
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vat  granted  on  October  21st,  1913. 

"loyland  Grown-Up",  through  its  designer, 
Frederick  Thonpson,  requested  that  Building  Pcrr.it  *o.  1 
be  issued  to  it,  to  be  used  for  advertising  purposes  and 
for  display  at  the  ground  breaking  ceremonies  of  one  of 
toe  buildings  knovm  ae  the  "Ark" ,  wuioh  oereraonies  were 
noted  for  the  interest  taken  in  them  by  the  public* 
This  pemit  bearo  the  date  of  August  2b, 1913, 

On  January  12,1914,  a  permit  tfas  issued  for 
the  construction  of  Yellovstone  Park,  a  concession  of 
the  Union  Faelflo  Railway*    Thie  was  followed  by  the 
Idaho  Ctate  Pavilion,  the  concessions  "Old  Ked  *ill* 
and  •Gcenio  Railway"  ,  the  Ltate  Pavilions  of  Kew  York 
and  Oregon,  and  the  concessions,  •Creation"  and  Cerrcus- 
sllss,  etc.,  in  the  order  named.    Aside  fro®  the  Grand 
Canyon  and  Yellowstone  i?ark.  the  construction  of  the 
ssveral  concessions  mentioned  were  ccwwsencsd  at  an  early 
date  and  hurried  along  with  a  view  of  obtaining  pre- 
Reposition  aauaoncnt  business,  although  the  owners  were 
only  partially  successful  in  their  desiro. 

On  kay  16.1914.  the  Division  of  Works  notified 
the  Division  of  exhibits  that  the  Places  of  Machinery. 
Education,  ranufactures  and  Food  Products  were  ready 
for  the  installation  of  exhibits,  and  that  the  Places 

Arts.  Varied  Industries  and 
of  Agriculture,  J,ieeral  Arte,  va**< 

*  on    »nd  that  the  Palace  of 

iiines  would  be  ready  toy  V.?,  ana  *n»* 

Exportation  would  be  rsady  on  u*y  29th. 
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The  first  exhibit  to  reoeivc  attention  was 
that  of  the  2uscfa^ul*er  iro*.  .  I/ieeel  ingine  Co.  in 
the  i'iUci  of  AAcMn*ry.      A  pcrsit  was  issued  on  J;ay 
6,  1914,  and  tiie  work  coaaenced  with  the  installation  of 
the  foundations  for  an  oil  engine  exhibit  on  Lay  21*t. 
The  lestinghcuee  electric  £  Manufacturing  CToapany  coa- 
oenced  t.ie  construction  of  t^»ir  exhibit  in  the  Palace 
Of  Transportation  on  October  15,1914,  and  after  tale 
the  installation  of  exhibits  progressed  in  the  various 
buildings  until  the  Opening  Lay,  upon  which  date  tnc 
progress  of  installation  of  deictic  exhibits  vas  veil 
advanced*    Owing  to  tr.e  unfavora&le  comitions  abroad, 
horevtr,  t~*ert  wae  c^nsiierasle  delay  in  the  arrival 
of  foreign  exhibits.    Thit  sork  was  not  completed  in 
fall  until  tue  cojrly  part  of  June,  1915.    In  passing, 
it  th^ll  be  tail  that  tn*  installation  of  domestic 
exhibits  c**ld  well  have  been  started  at  on  earlier 
date,    siti  t-~ie  exposition  as  *ell  as  others,  it  *as 
with  difficulty  t£'*t  the  ex/.Uitors  were  prevailed  upon 
to  cssr^ace  their  work,  which  is  a  matter  to  be  borne 
ie  aiM  by  those  wso  are  Interested  in  other  c*posi- 
Uras. 

la  cxereisi^  it*  prerogative  in  the  control 
of  fcsllAlag  ^ratisM  on  tse  sxpoeitiefi  Grounds,  tne 
lifisio*  of  fwlti  assist**  w,.ere  yossieU  i«  design 
of  the  Itate         rtrtfe*  reviiiofie,  **d  supervised 
U*ir  e~.tr-*tioo,  •olor.  texture         trials,  eo 
t  rt  tt^.  Mlia^,  althou**  r.Ui«i^  an  individuality 
sf  itt  Mi  *****  •*  integral  part  in  the  treat 
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conception.    Considerable  difficulty  </as  experienced 
by  the  division  of  -orlcs  in  realising  the  *pl»etio 
foheae*  of  the  Exposition  in  the  execution    of  euoh 
of  thee©  buildings  ae  were  susoeptible  to  this  arch, 
iteotural  treatment*    It  was  with  reluctance  that  many 
of  the  State  end  Foreign  Commissioners!  and  their  Arch- 
itects parted  with  their  vision  of  a  building  in  white, 
the  traditional  suggestion  of  plaster  and  stucco,  later 
however,  they  wore  favorably  inclined  toward  the  inita*. 
tion  Travertine,  and  where  possible  the  instructions 
regarding  color  were  then  gladly  followed,  so  that 
these  buildings  finally  became  a  coherent  part  of  the 
cnseable.     Seme  of  the  Foreign  Cotsaissioners ,  however, 
insisted  upon  white  plaster  but  this  was  painted  to 
harmonise  with  those  buildings  wiiioh  were  erected  in 
Travertine,  but  others  euch       China,  Siam  and  Japan, 
of  neoeoeity,  had  to  eonform  to  the  native  architecture 
of  the  country  represented*      A  few  exceptions  regarding 
mnterialo  were  allowed  in  the  eases  of  State  Pavilions 
where  the  VraYcrtine  surface  conflicted  with  the  essen- 
tial effect  to  be  produced,  thus,  the  Pennsylvania 
Pavilion  was  executed  in  brink  to  recall  the  material 
in  old  Independence  Kali  from  which  it  was  studied,  but 
unity  in  this  case  was  attained  by  the  use  of  Travertine 
colunns  and  ornament.    Again,  the  lower  story  of  the 
Indiana  Pavilion  was  built  of  Indiana  limestone,  but 
the  upper  etory  wae  of  wood  and  travertine. 

mention  should  be  made  of  the  influences  wnich 
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•ffeoted'  tho  planning  of  tho  State  Pavilions.  Th® 
cost  striking  advance  over  the  state  building*  of 
former  Expositions  was  the  advent  of  the  motion  ploture 
machine.    Hardly  a  etate  building  but  had  its  motion 
picture  theutro,  and  this  va&  also  true  of  isany  of  the 
foreign  Pavilions*  which  on  festive  occasions  va«  con* 
verted  into  a  dance  hall*     here  were  shown,  in  the 
■ereena  typical  home  scenes  and  occurrences  of  social, 
,  educational,  industrial  and  political  importance.  The 
typical  Ltate  Pavilion  also  provided  for  large  halls 
and  lobbies  with  rest  roomc  and  toilet  acceesorios  for 
tho  reception  and  convenience  of  the  guest,  and  exhibit 
rooa*  where  tho  products  of  the  hoae  state  were  exhibit- 
ed.   Ajsplo  space  was  provided  for  executive  offices  and 
•leeping  accomodations  for  caretakers,  etc.,  and  in 
n&ny  cases  banoueting  rooae  *ith  the  necessary  kitchen 
facilities. 

In  briefly  describing  the  buildinCs  erected 
by  the  State*. and  Foreign  Governments,  the  writer  cannot 
do  better  than  to  incorporate  notss  upon  the  subject 
prepared  for  him  by  X.  3.  Bj(--«.         follow  the  de- 
tail of  a  lar^e  portion  of  this  *ork.      These  remark* 

follow!) 

— h«  litctte  Buildings  themselves  v,cro  potent 
2     toric  interest,  for,  in  many  cnece  tho 
t0llC..:-.:«ofA  incident  of  natic 

fir 


boundaries  ao  had  o«»  "^nt  exact  repro- 

S2f&  J/!fr 52!  J  Lhlronrof  the  old  State  House 


duotion  of  the  X>ullfi{ 
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M  it  stood  a  century  n#o  on  beaoon  Hill  in  hoston. 
Terminating  the  iieplanade  on  the  west  at  the  Junction 
of  the  Avenue  of  the  Nations  it  oocumnded  a  sweeping 
view  frora  the  entire  fctate  and  Foreign  Cection,  Vir- 
ginia reproduced  *.:ount  Vernon,  the  hose  of  the  father 
of  Our  Country*    The  Pavilion  faced  on  the  Avenue  of 
the  titates  and  looked  out  upon  the  Bay  of  l>an  iranoieco 
to  the  north*      The  lone  fitar  State  did  honor  to  those 
nartyre  of  tho  Mexican  J&r  in  presenting  a  typical  oil 
Spanish  Mission  structure  studied  froa  the  Ala&o.  Pen«- 
•ylvania  addod  another  hietorio  touch  in  furoisning 
its  never  falling  Revolutionary  relic,  the  Liberty 
hell,  to  grace  the  Loggia  of  its  intense  Colonial 
tfavilion,  whieh  was  studied  frora  independence  ..all 
at  Philadelphia*  and  designed  especially  as  a  setting 
for  this  exhibit  of  national  interest*    Kew  Jersey 
brought  back  another  reminder  of  Colonial  days  in 
tho  reproduction  of  the  Trenton  barracks  as  it  was 
built  by  the  colonists  on  the  banks  of  the  Delaware 
in  1759 •     It  was  a  quaint  little  building  in  timber 
architecture  with  its  long  balconied  veranda,  its 
dormer  windows »  email  windos*»panes,  and  briok 
chimneys* 

"bomoA'hat  renoved  in  location  froa  the 
cain  rotate  section  stood  the  buildings  of  .ansae 
and  #est  Virginia,  both  in  Ceorgian  Colonial  of 
a  core  formal  typo  with  colonnades  fronting  on  the 
Avenue  of  tho  ttateo  and  on  the  Carina  respectively; 
both  with  one  story  pavilions  on  the  east  and  west 
flanks* 

•Oregon  had  one  of  the  most  unique  build- 
ings on  the  Kxpoeition  Ground©*    It  stood  just  west 
of  the  California  Building.    Xn  composition  it  was 
Creek,  having  been  studied  from  tho  Parthenon.  She 
entire  atruoturc  was  built  of  timber  frora  the  hosie 
state*    Giant  logs  from  the  Oregon  forests  too*  the 
Place  of  the  garble  columns  in  tho  ancient  edifice. 
The  building  was  250  feet  iomj  and  150  f?e*  *id*\th? 
iarcoot  state  building  on  the  grounds  outside  of  tnat 
of  California.^  ^  ^  ^  ^  8outh  of  the  Oregon 

Building  stood  the  Hew  York  otate  **}**ngi . 
in  its  architecture .  it  was  designed  to  haruonUe  ^itn 
the  JTine  Arte  Palace  to  wnioh  it  was  **S***«l; 
eentral  feature  of  the  min  facade  was  a  Lreat  portico 
sumounted  by  a  richly  sculptured  friese.  .l&nkir^ 
the  portico  wore  minor  colonnades ;load*n0  to  t«z  end 
Pavilions  that  recalled  the  central  design. 
P         °      Montana  and  Idaho*  sister  states,  were  re. 
presented  in  pavilions  set  side  by  slue,  fronting  on 
III Carina*  and  centrally  located  in  t.e.tatee  section, 
hoth  were  two  storied  structures  in  ^ern AnM 
Kenaissanoe,  the  former  with  a  wide  ca*c^  ™^ir* 
the  length  of  the  second  story,  Tith 
e  long  row  of  arched  windows  on  the  first  floor, 
looked  out  upon  the  Bay* 
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"Indiana  provided  a  welcome  architectural 
rollcf  to  tha  almost  universally  claoeio  style  of  tne 
other  Gtate  buildings*    It  represented  a  modern  Indiana 
boat*  with  a  gaoled  roof*  half  timber  upper  story, 
and  the  first  story  of  Indian  lima  -  stone  from  the 
Bedford  quarries* 

"Cur  outlying  possessions  were  well  repro- 
tented*    The  Hawaiian  pavilion,  a  charging  two  storied 
building  in  the  Italian  Jtennaissanee  stood  at  the 
aouthveet  corner  of  the  Lsplanado  and  Aduiniet ration 
AYcnuc.    The  Philippine  i  avllion  was  a  low  rambling 
one-storied  structure  built  in  the  form  of  a  quad* 
rangle,  unique  in  ite  simplicity*    The  entranoo  on 
the  north  apex  faoed  on  the  •circle*  at  the  raeoting 
of  tii©  Federal  Concourse  and  the  Avenue  of  the  J.ations. 
This  entrance,  a  ?alladian  motif,  was  built  entirely 
of  richly  carved  hard  wood  from  the  native  I  eland 

forests*  ai  a 

•Various  foreign  nations  through  their  gov- 
ernment e,  or  by  enterprise  of  their  indds trial  organ- 
izations and  manufacturers,  participated  at  the  iis- 
poeltion*    Their  buildings,  expressed  a  great  variety 
of  denign  and  for  tnc  most  part  partook  of  the  country 
they  represented,  but  throughout  there  obtained  a 
remarkable  harmony  of  color  and  texture. 

"The  Norwegian  Pavilion  and  the  wwedisn 
Parilion,  reorescntir-s  two  countries  which  hav*  much 
in  common,  expressed  considerable  sympathy  of  design 
in  their  vory  charaing  buildings.     In  eacn  oase 
there  was  a  happy  blending  of  timber  and  stone 
construction  oo  successfully  adapted  in  the  ^otner 
country.    The  Norwegian  ravilion  was  unsyw-metrieal 
In  fom  covering  ar^area  of  about  12*000 
and  cost  tlV.OOO.    The  Lwedish  Pavilion,  aleo  un- 
syrcietrical.  covered  about  twice  that  area  and  wqs 
built  at  a  cost  of  030,000.;? 

Denmark's  Pavilion,  situated  near  the 
southern  end  of  th*  Fine  Arts  Raco  on  a  «f™»B*>g£ 
of  land,  gave  a  very  good  idea  be »t  ten- 

dencies of  the  modern  influences  if  "i'l™ 
wao  spent  on  the  building  proper  which  was  aoout  a 

third  ^i^^^^fcrL^^nine  separate  building 
in  norentinf  riS'^nce  Jnd  on  -*«*f  ^n'ue^^ 
thousand  dollars  was  lavisned  was  dignifed  in  ivS 
simpUcity.and  unity* ^  443.000 


m  .  \  ^TT^^Tvi i ions  were  taken  f  ro;^ 

8  The  costs  given  for  >ff^g"/1f tun  the  division  of 

contracts  which  Inorcassd  tue  suks  notea. 
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version  of  the  so-onlled  "Art  U'ouvoau*.  which  has 
developed  in  curopo  in  the  Imt  f-onoration*  >ith 
the  i>utch  buildore,  tradition  aeoooiatee  the  finest 
brick  utruotureo  in  the  world,  but  unfortunately, 
this  building  did  not  suggest  itself  to  one  as  on 
architectural  representation  of  the  people  of 
Holland* 

•Couth  and  Central  Amerioa  were  represented 
in  buildings  for  iiolivia,  Guatemala,  ianama,  Honduras, 
and  the  Argentine  hepublic*    The  Bolivian  Pavilion 
costing  £22,090  was  a  simple  yet  dignifed  structure 
in  typical  Couth  American- r.panish  architecture.  The 
sain  entrance  was  suggestive  of  that  of  :>an  Lorenzo 
at  rotosi,  with  a  marked  influence  of  the  Inoas  in 
detail,    Guatemala,  the  first  Foreign  Government  to 
accept  the  invitation  to  participate  at  the   .xp coi- 
tion constructed  a  claeeioal  pavilion  costing 
$25,000*      The  feature  was  a  large  central  lobby 
from  which  rose  a  lo*  dome*    Overlooking  the  loboy 
were  the  rooms  of  the  two  floors.    The  Manama  Pavil- 
ion* situated  nt  the  extreme  «outh  end  of  the  for- 
eign eeotion  on  slightly  elevated  ground,  beside 
the  Pavilion©  of  Honduras  and  Guatemala,  was  an 
impressive  structure  in  i  panish  Renaissance  cost- 
ing ^15,000*    The  Areentin^  Pavilion,  a  pretentious 
Palace  in  French  Renaissance  on  which  was  lavished 
over  £100,000  vas  oonstruoted  to  some  extent  with 
Raterlals  brought  direct  from  iJuenea  Aires. 

"The  Cuban  ravilion,  a  t^o-storisd  building 
in  Spanish  henaisoance ,  covering  an  area  120  feet  by 
140  feet,  ^as  distinguished  by  a  square  to^er  on  the 
northeast  comer  and  a  covered  patio  in  the  center* 
£-50,000  wao  spent  in  the  construction  of  this  very 
creditable  building,  the  interior  of  wnioh  was 
designed  in  splendid  keeping  ^ith  exterior* 

•The  l*ear  r:ast  and  tho  Far  -aet  represented 
themselves  in  a  fitting  way  upon  the  Kxposition  Grounds 
Japan1 e  love  of  the  picturesque  and  sense  of  detail 
van  cxpree&od  at  every  turn  in  tho  four  acres  of^ 
allotted  space.    Tho  Japanese  Architectural  display 
consisted  of  six  structures  arr^ged  un&ym^etricaliy 
in  an  irregular  garden  formed  an  integral  part 

of  a  perfect  scheme.    The  principal  building  was  an 
exact  reproduction  of  the  ancient  temple  of  Kinkanji 
at  Xiiota  which  is  accepted  as  the  supreme  effort 
of  Japanese  architecture.    The  Siamese 
only  about  sixty  feet  square,  oh-racteristic  of  that 
country's  architecture,  wan  aarvelcusly  ttlltL 
and  color  and  exquisitely  proportioned.    It  jao  o«ippea 
to  tne  Kxpositlon  from  Uam  in  ^^f^^™^1™ 
In  plan  it  took  the  form  of  a  cross,  eacu  snort  *in* 
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of  whioh  was  steeply  gabled,  building  up  to  a  tall 
spire  in  the  center*      The  hepublio  of  China,  con- 
structed ontirely  by  Chinese  workmon  was  lees 
happily  represented  than  was  her  sister  Eastern 
nation*    Oriental,  indeed,  were  tuc  five  pavil- 
ions c^ouped  formally  about  a  formal  oentraX  court, 
out  lacking  the  laallo-  picturesqueness  of  tho  Jap- 
anese group,  and  rathor  inferior  in  color  form  and 
detail*    The  Ottoman  Kmpire  constructed  a  /avilion 
costing  £40*000  and  said  to  be  an  exact  repro- 
duct  ion  of  the  Castle  of  i>ultan  /Or  ted  1  at  Con- 
otantinople,  now  used  as  the  Busier  residence  of 
the  present  Bultan*    The  Pavilion  was  typically 
Turkish  and  rnthor  well  done,  but  the  most  casual 
observer  might  have  eaeily  detected  evidences  of 
ooonoa\y  in  the  execution  of  the  •entourage1  • 

"Of  tho  British  posseselono,  Kcw  Zealand, 
Canada  and  Australia  buiXt  elaborate  and  expansive 
paviXlone  to  houoo  their  reiasricably  ooaplete  and 
interesting  exhibits*    The  lie?  Zealand  Pavilion, 
in  design,  French  Konaissanoo  with  a  suggestion  of 
the  Italian,  occupied  an  area  about  110  feet  by 
45  feet  and  coat  above  V17,C00*    The  feature  of 
the  main  facade  was  a  highly  ornamented  entrance 
under  a  icarquioo  rich  in  color  and  detail.  Eur- 
counting  tho  building  was  a  lofty  cupola  topped 
by  a  lantern  whion  was  effulgent  at  night*  The 
»ost  expensive  and  largest  foreign  pavilion  on 
the  imposition  Grounds    was  erected  by  the  Domin- 
ion of  Canada,    The  building  was  constructed  at 
a  oost  of  over  ^150,000  and  covered  an  area  of 
64,000  square  feet*    The  Canadian  Pavilion  »ae 
designed  in  pscudo  classic,  not  particularly 
adroit  architecturally,  but  noteworthy  in  its 
very  complete  agricultural  diepl^iy  and  its 
abaeneo  of  facilities  for  sooi&l  intercourse. 
The  Australian  Pavilion  syasbolised  the  industri- 
al cohesion  of  the  six  Australian  states  in  its 
architectural  elements  by  tho  use  of  inscriptions 
and  banners*    The  crowning  feature  was  a  central 
tower  100  feet  high  above  the  apex  of  whieh  floated 
the  flag  of  tho  Corar.onwealth*    The  building  *r&s 
elasoic  with  a  surest  ion  of  Gothic  in  the  tow. 
It  was  140  feet  by  200  foot  in  sise  and  co^t 

-Franco  spent  $100,000  on  her  oumptatrao 
pavilion  studied  froa  tho  palace  of  tuo  J«6*«n 
honor  at  Paris,  now  ueed  as  the  hone  of  t.*e  ^ri^ce 
de  f,alffl*  Tne  building  covered  an  area  ;06  *est  by 
350  feet  and  was  entered  on  the  north  into  an 
open  oourt.  through  a  triumphial  /J™*?* 
by  double  rows  of  ionic  columns.    At  the  south 
was  the  centrai  gallery.      On  eitnor  side  of  the 
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cAin  central  corridor  were  courts  and  at  the  end 
of  tho  palaoo  corridor  opposite  the  vestibule  wki 
a  rotunda  forty  foot  in  diameter*  Portugal's 
Pavilion,  studied  from  tho  fszaous  cathedrals  of 
Jeronyuos  and  rtatalha  was  a  fantastic  little 
•dlfloe  coating  ,.10,000." 

Two  State  buildings,  Texas  and  Montana #  were 
declined  and  erected  at  tho  expense  Of  those  states  by 
the  Exposition  Coapany;    ths  coat  of  thooe  was  approx- 
imately $10,000  each.    Buildings  were  designed  by  the 
Exposition  Company,  but  not  built,  for  the  rtatee  of 
Colorado,  Alabana  and  Oklahoma,  and  assistance  was 
rendered  the  States  of  .\:as<>achuae tts  and  2o*a  by  the 
Architectural  and  Engineering  forces  of  the  Division 
Of  iorks  in  waking  trorkins  drawings  and  specifications 
froa  the  Architect1  fi  preliminary  drawings  and  in  patting 
the  work  under  contract* 

Similarly,  for  the  foreign  participants,  plans 
and  specifications  for  the  Pavilion  of  Prance,  cooting 
approximately  5100,000,  and  for  Korway.  $17,000,  wore 
prepared  by  the  Exposition  Company  from  tho  designs 
cade  by  foreign  architect.    The  Pavilion  for  Greece 
vas  designed  and  the  erection  of  the  building  handled 
entirely  by  the  Exposition  Company.    Tain  covered  the 
reaodelinc  of  an  abandoned  structure  of  the  '.'all 
indicate  of  Germany,  at  a  cost  of  about  $10,000. 
Plans  were  also  nede  for  the  Cwie. Pavilion  to  cost 
$10,000,  but  this  building  was  not  erected.  Consid- 
srable  architectural  eerviee  was  also  rendered  the 
eov.rn.ents  of  the  rhUiP?lne  Islands  and  Cuba  in  the 
preparation  of  their  drawings  for  contract. 
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Uont  of  the  Concessions  buildings  were  oon- 
fined  to  the  Zone  or  wausenent  district,  and  to  insure 
M  suocoonful  cm  asuso'sent  architectural  effect  as  was 
possible  upon  this  portion  of  the  Grounds,  an  architect.?' 
attached  to  the  Division  of  Works  was  designated  to 
assist  the  Concessionaires  in  designing  these  buildings 
and  to  supervise  the  vork  to  insure  completion  in  ti^o 
for  the  ^position1  s  opening. 

To  the  aronitect,  evsry  prospective  archi- 
tectural work  is  a  problem,  the  first  requisite  in  the 
solution  of  which;  1©  &  correct  conception  of  its 
emission.    Ko  ono  could  conceive  of  the  state  pavilions 
or  of  the  variout  roreign  Government  pavilions  being 
anything  else  but  what  they  stood  for.    The  xaiscion 
of  Amusement  Architecture  is.  first  of  all,  an  express- 
ion of  the  carnival  spirit;    ite  duty  is  to  arouse 
ones  curiosity,  wonder  and  airthj    and  its  function 
is  purely  cosunoroial.    A  critic  on  the  art  of  the 
exposition  .rote:  -There  in  no  hanaony  whatever  in 
the  Zone  anywhere,  either  in  form,  style,  or  color". 
The  above  statement  la  correct.    In  fact,  all  the  set 
rules  of  architecture  were  departed  trm.  except  those 
which  had  to  do  with  proportion  an<*  eood  taste. 

Seventy  Concessions  buildings  **re  desired 

«  .  '  .v4ll  «f rice  of  the  Division  cf 
wholly  or  in  p*rt  oy  this  or* ice  w*   „. 


#  22.  J.  ryianes. 
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Vorks,  ranging  in  price  from  £500  to  $22,000,  and 
aggregating  a  total  ooot  of  approximately  $250,000. 
This  included  structures  for  places  of  anusenent  on 
the  Zone,  a  icodel  Condensary  for  Carnation  lUlfc  and 
restaurants  and  colli ng  booths  of  various  kinds*  Con* 
•piououe  among  those  latter  were  the  73  Kiosks  erected 
at  various  points  on  the  Grounds,    Pifty»f ivo  of  these 
callod  Types  "A",  m&*  and  mC*  were  highly  oroanantal 
and  oriental  in  design,  and  were  erected  in  the  vicinity 
ef  the  Exhibit  Palaoes,  and  fifteen  of  type  of  a 

slnplor  form  were  located  in  the  Live  Stock  section. 
They  were  built  by  the  Exposition  ronpany  and  Types  •A", 
•ii-  and  "C"  were  sold  to  concessionaires  for  and 
$550  each,  while  Type  *ym  were  sold  for  $263,40  each. 
In  addition  to  these  four  concession  buildings  were 
srectod  by  the  Exposition  on  the  Avenue  of  Palras  and 
sold  to  concessionaires  for  03263  each* 

It  would  be  well  to  incorporate  a  few  remarks 
relative  to  the  Inside  Inn.      This  important  structure, 
the  only  hotel  within  the  Exposition  (rounds,  tras  a  fraaa 
building  finished  on  the  exterior  in  imitation  travertine, 
with  ite  various  features  of  architectural  ornamentation 
so  carried  out  as  to  harmonise  with  nearby  structures. 

The  interior  was  plastered. 

The  building  was  erected  adjevcent  to  the 
*oreisn  rites  and  covered  a  ground  area  of  77.300  sq.ft.; 
had  three  stories  and  ground  floor  on  the  east  naif  of 
the  building  and  three  stories  on  the  west  half  of  the 
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building*    The  main  lobby  172  f  t.X  88  ft.  was  looated 
on  tho  ground  floor  at  the  cast  end  of  tho  building  from 
which  occeoo  wae  had  to  the  elevators  and  etaircr&ys.  while 
frora  tho  rear  of  the  lobby  aooess  could  be  had  directly 
to  the  convention  hall,  a  roora  60  ft.  x  104  ft.,  having 
a  seating  capacity  of  about  700*    there  were  a  total  of 
638  rooms  for  the  accomodation  of  guests  which  were 
divided  into  tho  following  classes  as  regards  accommo- 
dations;   439  single  roaas  with  lavatory;  6  euitee  of 
rooao  each  with  lavatory,  bath  and  toilet;  177  single 
rooas  with  lavatory  in  each  root:  arranged  in  pairs  with 
bath  room  and  toilet  between  providing  for  tho  use  of 
the  roo&s  "en  cuite"  ,  or  for  the  uoo  of  one  room  with 
bsth  and  the  other  without  bath;    10  single  roosie  *ith 
lavatory,  bath  and  toilet,      For  the  convenience  of 
guoste  having  rooiao  without  bath  and  toilet  facilities, 
there  *cro  various  general  bath  rooms  located  at 
convenient  points  on  the  different  floors. 

Ynie  structure  was  built  in  accordance 
with  the  Jtu£©3  and  Kegulations  of  the  division  of 
*orks.    Its  cost  was  never  reported  by  the  Concess- 
ionaire ,  but  the  total  expenditure  for  construction 
was  probably  £200.000. 00. 
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The  oonoossions  on  the  J'one  and  els ©who re, 

together  with  estimates  of  the  expenditures  they  in* 

▼olred  wore  as  follows: 

Slootrlo  whool  Chair  Conoeseion. •  $  25,000*00 

streets  of  Cairo  ..  *....••••  50,000*00 

ttrcoto  of  Seville   15,000*00 

Class  i>lo*ere  »«*••..••••.•«••••••«  8 ,000* 00 

Animal  Show  •«•••••   15,000*00 

waffle  Kitchen  *  »*..•••••••••  6,500*00 

Baoin£  Coaster   42,000*00 

loo  Cream  Concession  •.*•••.••••••*  5,000*00 

Pe-uiut  Concession  .•••••••••*.•••••  4,000*00 

Chewing  Cum  Concession  *   2,500*00 

Buttermilk  ♦  •  •   5,500.00 

Aerosoopo    80,000.00 

touvenir  Vatchos   •  15,000.00 

fcoft  brinks   9,000.00 

Dreadnau^ht    35>S2?#K 

Kovajem   J.000.00 

r.amoan  Village   ™ 

Toyland   ?'5?'^#oo 

Certificates  of  Visitation   S'Sn^Sn 

A.  Gunst,  Cigars  

Shooting  Gallery  *   S#Soo  00 

Photo  Postal  Studio*   f 

Dairy  Lunch   oV^o  qq 

Orange  Blossom  Candies   ?|  ann  no 

Motordrome   *   I'oootoO 

Gouvenir  Spade  -   fono  co 

ur*  ::::::::::::  wrSSoiS 

fcubmarinee   •   50.000.OO 

Chinoso  Village  **....•♦•••••   a  000.00 

*hy  Coffee  Parlor   x? toooloo 

Alligator  *'arm   ^  19,000*00 

Gettysburg  •  35.000*00 

Old  iiurnberg   2.5C0.00 

Baby  ^oll  Concession   IiIsqoIoO 

Tehauntepec  Village  !,!!!!!  6,000*00 

fcelodian  *••••••••••  _000»00 

fcoenio  Hallway  •  16*0oo.OO 

Jesters  Palace  ••   10,0^0.00 

Hawaiian  Village  ••   12,000*00 

Old  Red  SUU    13.000.00 

Young's  Restaurant  ...   •  ?2Iooo.OO 

Londohto  the*outh  *ole   38,000.00 

Carcabulles  1   15,000*00 

Koast  Beef  Concession   879.000.00 

Panama  Canal  ••••••     40,000.00 

Bo^ls  of  Joy  !!!!•.....  2,500*00 

Judell .  Cigara   *   1,500.00 

View  Books  •   1,000.00 

Candy  llose  •  •  
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Post  Card  Concession  1«. 2,000.00 

Temple  of  Jfalmisfcry  •   6,000.00 

Ball  Throwing  Concession  «•  ,  3,000.00 

Karino  Gardens  .......   12,000.00 

Creation   41,000.00 

Dayton  yiood  »••••••••••••••••••,,  17,000.00 

Shamrock  isle  ••••   55,000.00 

Valdora  r.weote  ••••••.*•••.••...••.  1,500.00 

Fan  L»ouvenir  ..•••••«,,•   2,000.00 

educated  lioreo   4,000.00 

Welch  Crape  Juioo  ••••*••*.••   12,000.00 

Photographic  Concession  •«••••••..  9,000.00 

Ghiradellie  "hocolato  •••»•••.••••  19,000.00 

Fruit  Concession  . •••••.»•.......  •  6,000.00 

Pharaoh's  Daughter  ......   5,000.00 

Infant  Incubator   15,000.00 

Grand  Canyon   200,000.00 

Katatorlum   15,000.00 

Candy  Kisses  •••»••   1,300.00 

•49  Camp  ••   24,000.00 

Japan  ircautiful  ♦  •  32,000,00 

Cinematograph  •••••••...*•••••..••  14,000,00 

Gkee  iiali   2,000.00 

101  Kanoh   25,000.00 

6  in  1  Uiov?   1,500.00 

i:don  i:ucee  •••••••.•••••••«•••••••  9,000.00 

Australasian  Villas  ..........7.000*00 

Yionna  Cafe   28,000.00 

Catrich  7arm  J**;??0*^ 

Our  Girls   ?#?rn#nn 

Yellowstone  iarlc   ^M!! 

Chocking  Concession   15,000.00 

Push  Chair  Concession   oaV^/T 22 

Cverfair  Hallway   a?2f2~n '22 

Fadcl  Autow  •••••  5^.0^0.00 

Various  Soiling  Concessions  in 

Kiosk*    4r#n^-2n 

^  ........       6 ,000.00 

Doc  ^ho-7  **  Xaa  An 

vr^Jlssr nl*noM :::::::::::: 

Kisoell-Uieoun  ..*...■..•••••*•■•••      — • — 1 —  

TOTAL  ..$2,750,000.00 


$  Inside  Inn  not  inoludsd. 
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Utilities. 

Along  vith  the  construction  activities  the 
Division  of  '^orks  conduot cd  a  Bureau  of  Permit*  which 
handled  all  tho  construction  peraits  and  utility  bills 
of  participants  and  their  contractors*    The  Division 
of  #orks  also  conducted  certain  work  for  contractors 
and  others,  the  bills  so  originating  were  also  handled 
by  this  bureau.      The  revenue  that  vas  obtained  through 
the  iesuanoo  of  Permits  required,  under  the  Rules, 
to  be  taken  out  by  contractors  desiring  to  construct 
any  building,  or  do  plumbing  work  or  electric  firing 
for  any  participant  or  concessionaire,  and  in  payment 
of  certain  fees  required  before  connection  was  made 
to  any  utility  and  for  inapection  of  all  plumbing, 
electric  wiring  and  se^er  connections,  amounted  in 
all  to  a  total  of  v&7,7y2.55  made  up  of  the  following 
amounts,  exclusive  of  telephone  charts  and  miscell- 
aneous bills: 
l*(prnii  t  s  * 

-  -«0  eonf,truet  buildings  .1. 684,00 

To  do  plumbing  work 

(S  tZ.OO  encn   758.00 

To  do  electric  vriring 

o2.00  each.   ......  •JLl^^jlL-?^, 

Total  for  per  its  U, 404. 75 

Connection  tVoB  to  .Utilities: 

To  tne  i>e#«r  fcystem  a  ^zo.utf 
(and  including  certain  con- 
struction v/ork  done  *n  f1*  /•  e 
vanoe  by  the  Exposition)...  13,434.65 
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To  the  Domoatio  *ator  fcyntcra 
at  various  price*  (including 
certain  construction  work  done 
in  advance  by  the  .-jtpoeition)    $9, 39*. 35 

To  the  Salt  #ater  tiyetera  at 
various  prices  •••••••••••••  70*00 

To  the  High  Pressure  «ater 
Cystea  at  various  price©  1,721*46 

To  the  Electric  uyatoa  $  $15.00 
for  neter  connection  &  5*00 
for  flat  connection  •••*••.  14,108*12 

To  the  Gae  fcystoia  at  various 
prioee  •  «•«••••«••*••*••.••  6,C:J5»£2 

To  the  Kef rlgorating  Kystea 
&  $25.00  eaoh    150,00 

Total  for  Connection  Fees  ••*•.*•*•••  $47*578o80 

Inspection; 

Cf~rlu*3bin£  $  50/  per  fixture 
$1*00  -  ainitauia   637*00 

Of  Bower  Connections  0  $2*50 
each  •••*•**••••  •  1,071*00 

Cf  Electric  *irin#  Q  various 
rates  3,811*00 

Total  for  Inspection  Charges  •  J*i2§2a<>0 

Total  •••••••*•••  $57,752*55 


The  sale  of  e«s»  water  and  electricity  during 
the  pre-::xpocit.ion  construction  period  terminating 
yebruary  20,1915,  abrogated  a  grand  total  of  $57,930.65 
made  up  of  the  following  amounts* 

water  sold  $12,863.42 

Klectricity  sold    38,606.76 

Oat  sold   6,505.47 
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In  connection  with  the  Telephone  vyntoa  in 
operation  during  the  prevsxposition  period  a  certain 
fixed  ohorge  of  C25.00  wai  K&de  for  connection  and  also 
a  further  charge  for  swi tolling  at  5/  per  call.  Both 
of  theso  charges ,  as  applying  to  contractors  and  othors 
when  only  temporary  cervice  was  required,  differed  froa 
the  regular  rates  to  bo  charged  for  porssaaent  service* 
The  revenue  derived  froa  all  such  temporary  connections 
and  switching  amounted  to  a  total  of  $4,685.85  cado  up  of  I 
Pre«:.xporiition  connections  a  -  25.00  each  •••••  i491.00 
J're-Xxposition  :  witches  v>  5/  each  •   4,094.85 

Lastly  a  great  number  of  bills  were  rendered 
for  services  of  all  xi«ds  perfonaed  by  the  Exposition, 
tuch  as  the  hauling  avay  and  dieposing  of  an  enormous 
Quantity  of  construction  waste,  the  sale  of  lunber, 
plaster  and  euiplios  of  all  kinds,  the  rental  of  special 
contrivances  (  veining  cans)  for  manufacturing  Travertine, 
the  rental  of  fire  extinguishers,  grading  work  for  partic- 
ipant., tho  furnishing  of  loaa  and  plants  and  a  great 
variety  of  oiscellaneous  itens.    Considered  as  apportain. 
ing  to  the  construction  period  only;  the  total  of  such 
bills  rendered  by  this  division  amounted  to  £92.3*35.40. 

fiuon&rising  the  pre-Sxpoeit  ion  .cons true tion 
period  revenue  froa  Division  of  *****  activities  .hows 

«      4.  oroduoed  a  revenue  of  $4,404.75 

Pornit  Fees  produce*  »     *m       m  47t578#B0 

Connection  „        .        .  5,769.00. 

inspaction  Ch ^es  m       „  & 

Consumption  of  .  .  4  &S5.85 
Telephone  -ervioe  m  m  „  w  M5  ^ 
iicoellaneous  .  ins   _ 

waking  a  grand  total  of  •  
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for  what  isay  bo  considered  as  pre-nxposition  construction 
activities  as  apart  from  prospective  revenues  to  bo  do* 
rived  during  the  actual  run  of  tho  imposition,  and  against 
which  must,  of  course,  be  charged  tho  expense  to  whioh 
the  imposition  was  put  to  furnish  the  eervioee  ch^reed  for* 

All  of  the  fees  for  Permits  und  for  connections 
to  the  Utilities  and  for  temporary  telephone  connections 
sere  payable  in  advance  and  were  collected  at  the  tine 
that  application  for  service  was  made.    >'ees  for  inspec- 
tion of  plunbins,  eleotrlo  firing  and  ee*er  connections, 
were  collected  before  a  Certificate  was  eranted.  iiille 
for  the  consumption  of  Utilities,  telephone  service  and 
for  miscellaneous  items  were  made  out  by  the  division 
Of  *orks  and  transferred  to  the  Comptroller  for  collection, 
in  connection  with  the  natter  of  fees  collected  for  the 
inspection  of  electric  wiring  it  may  be  said  that  the 
income  from  this  source  is  comparatively  thi8' 
hoover,  in  accounted  for  through  the  reniasion  of 
such  fees  and  connection  churls  to  a  number  of  partic- 
ipants in  return  for  the  construction,  by  the.,  of  a 

lU  in  tnoir  respective  building.  This 
transformer  vault  in  wair 

4 .  ,  „  tft  eiininate  tho  construction 
permitted  the  Imposition  to  exmx 

.       ,       it  *«  its  own  account  as  distributing  oent.rs 
of  such  vault  on  xis  ow" 

.    i^f^ic  system  in  that  part  of  the 
Of  its  underground  electric  e/eic 

a  htf  the  ntate  and  Foreign  Participants, 
grounds  occupied  oy  t/*« 

From  the  best  information  obtainable  it 

#il  t  tlu>  proposition  Utility  bills  uncollected 
appears  that  tae  pre—A** 

M  tt.  oP.«infi         — *  to  *******  tt#000»00 
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and  the  Miscellaneous  bills  to  approximately  C25, 000*00. 
Cince  tho  opening  however,  the  uncollected  total  of 
euoh  bille  had  teen  materially  reduced  until  at  this 
writing  (June  15,1915)  the  pre-  xposition  Utility  and 
Telephone  accounts  show  a  combined  total  of  less  than 
(650*00  outstanding  and  the  uncollected  total  of  iisc- 
ellaneous  bills,  including  bills  rendered  by  the  traffic , 
Comptroller*  Purchasing  and  other  £>epartnents  had  been 
reduced  to  $5,503*00 

At  the  opening  of  the  Kxpo^ition  of  February 
20th,  all  the  pre-Ixposition  rates  ca^;e  to  an  end  and 
the  new  rates  as  speoified  in  the  Kules  and  Kc^ulations 
were  pat  into  effect*    £ose  aodif icationo  of  rates  were 
ttade,  however,  to  rseet  conditions  that  could  not  very 
well  be  foreeoen  and  which  arose  through  the  use  of 
Tory  largo  quantities  of  G»s  ^d  *ater.    *he  basic 
initial  rates  eiven  in  the  Hegulrvtions  for  e^ch  were 
not  changed  bat  the  descending  scale  was  still  further 
lowered,  for  water  frais  30/  and  25/.  by  graduations  to 
11*  per  100  cubic  feet  and  for  c&s  similarly  froia  11*00 
and  80/  to  60/  per  1000  cubic  foot. 

All  charges  Bade  for  Slectric  service  in  tho 
Exhibit  Palaces  *ere  subject  to  a  diaoount  of  25  v  as 
provided  in  the  regulations  and  motors  used  for  demon- 
stration purposes  in  the  Palaces  were  eiven  a  net  rate 
Of  3/  per  mo*att  nour.    A  further  discount  of  5/;  was 
allowed  on  all  utility  bills,  except  for  telephone 
service,  irrespective  of  location,  if  paid  within  5  days 
froia  the  bill  date* 
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2£a  tstal  carrier  cf  czptvcutr*  atrrcd  faor 

atanU.a  after  ti.e  C^entr^  -^7  a.r>4  for  a&aa  aepsxatt 

tillt  a-ar#  re  vitrei  rr&ry  c^at>  irts  a?;rrsxis.&talT 

1&02  airf.  wtre  distribute  tboat  aa  fallfrTt: 

teiF€2i«:t  Ilttrlct  110 

Erhltitara  &  &i&eells£*?at  t!»0 

Itata  it  *arel£3  ^sriUtat  W 

Ttlc^s*  £»"&*eri"2*ri  27b 

£aq-Lirir.g  £- triage  CsliteUa  $&$ 

T&it  total  weeitsxily  Taxied  bit  y-sy  be  ctstiUre-i  aa 

a  elatt  BT^aroaJ&fetl&s  af  actual  e:rilti:tt« 

la  sritr  tr  £istribst*  l-e  lafctr  af  &atar 

U.s  ra*  tiriti  t      ts    t  ctltoLr,  c^r— 

a^s.era  1a  v~~t  State         Jc-rtl^  I i v«  s  *-er*  &ill*4 

as  if  t^e  lit.  cf  t^e  csst^;     t&^xe        t^s  *sst  trti? 

l£t&;     Uia  ' if :  rzj* s.  as!  lis  sg^  Ilatxa ,  i-ls-tll&A- 
t£ia  ^Lrttjip^ti  aa       tie  LSt^  a»>i  ls.stij  t&#  tttw 
t-r*rt  Is  t~t  £T-:i?  sf  .  Jj-i^it  >ala*?*t  aa  rf  tif 

?al*j£«a^  f»vi«r;:iri  **rt  ill! si  a*  a/  ti* 
lt\  sf  e  ac^  r-^tiu    Zalljr  rrjsrtt  vara  s*4a  ts  tx* 
*sU«U^  2e?s4r£ftset  t^tt^-tr      ti  all  tlU*  rasitra-. 
a-i  t  4*j It  r»t~ri  «sa  1/  i&a£  :  i^feaJtaas-t  if  Ci 

aacffirti  cell 

Is  srirr  ts  f^rs  as  cst^?«  s  f  t-^t  ; r:  1  ;-e t~ 
Uti  rsraa«rif  t;  i<  larirrl  feETi.^!  ta*i  Sae^iiiss  irjs. 
ti*  iUt  sf  sUUUfi,  t«i  i*-2,*r  «rrta*a 

fall-jTl^  ttitta^-i  riraa  ti*s  grs***  esaaxsa  ****  Striae 
ti*  firat  Ujh  M1U*€  ^i-i^  *.  a2t*»tl^£  fraa 

.  «33  - 


PANAMAPACIFIC  INTERNATIONAL  EXPOSITION 
Divuion  of  Works  , 


February  20th  to  June  10th,  19X5; 

Water   117.513.64 

Can   27,937.48 

Slectrioity  ......  120, 011.45 

Telephone  •••*••••  25.384.5i) 

Refrie   632.06 

Garbage  Collection  5t549.50 

TO 'ML  .....      3196, 729.32 

The  average  monthly  Itemized  and  total 

revenue  to  be  expected,  usin&  the  foregoing  figures 

as  a  basic,  would  be: 

Vater  •  ••  4,776.45 

Gae   7,619.31 

tilectrioity   32,730.39 

Telephone  •   6,923.00 

Kef rig   145.32 

Garbage  Colleotion.^^  _JLj450.95 

TOTAL  $53,653.42 


In  connection  with  tha  total  tslephono 
revenue  above  given  at  £25,334.39  it  should  be  etated 
that  thie  figure  inoitfdae  a  total  of  015, 053. £7  r^de 
up  of  thoee  fi^ed  chirges  which  ware  paid  in  full, 
and  of  fixed  charge*  payable  in  eight  installment* 
ee  provided  for  in  the  BoeuUtior.a  governing  Telephone* 
eervice  and  payment  for  private  lineo  run  by  the  x- 
pooition  and  other  special  work.    The  amount  to  be 
credited  to  bitching  during  thie  P^iod  was  §10.286.12. 
The  figure  given  aoove  of  16.923.00  ao  raeaeurin*  the 
probable  monthly  revenue  i.  reaeonably  correct  and  .ay 
be  roughly  ou^divided  a*  including  C3.000.00  for  fixed 
monthly  inetallment  charge  and  t4.PO0.00  for  .witching 
•harg...    The  last  two  *onth*  of  the  position  period 
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till  eho*  a  large  decrease  in  the  "installment  charge  a* 
due  to  the  fact  that  these  ehsrget  will  have  been  paid 
in  fall  by  that  tine.    Incidentally  the  275  telephone 
subscribers  hare  agreed  between  then  to  pay  fixed 
otorgee  totaling  uptrards  of  £25,000.00 

Aplications  Bade  for  Compressed  Air  and  Eteaa 
Service  were  to  few  that  the  expense  entailed  to  deliver 
each  was  not  Justified  and  consequently  bath  *ere 
eliminated  -  paysonts  r.ade  for  connection  charges 
were  refunded. 

Halt    ater  Lervioe  is  limited  to  four  con. 
tuners  and  the  total  revenue  to  be  anticipated  will 
hardly  exceed  tt&  coct  of  delivery. 

Preeont  consumers  (Jung  10tr».  1215),  enow 
utility  connect iono  approximately  aa  follows; 

gater       Gae.,  ^Electricity 

Zone   .  68  72  .  108 

States  L  Foreien  Pavilions    46  45  44 

Sxhibitore  &  }ascellaneou*_301_     JL?§  ~J£1 

total  JL5i__2S5_-. — 

Total  Connections 

Ih»  ^proxtaBt.  connected  load  of  Sleotrioity 
at  tni.  tiae.  including  «U  Xi««iiw  a,d  power  inetalU- 
Won.  in  use  by  conounero,  was  an  follows: 

,:°n«  2546.7  K  ^ 

i tates     Foreign  Pavilions    897«* 

Exhibitor*  &  i'ieool.  Consumers  Uy*t~jm*A--l 

Total  ••••    6812'8  :*  '# 
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Construction  Forces. 

Organized  labor  contributed  to  the  Exposition 
in  a  practical  manner  by  a  spirit  of  co-operation  with 
the  Exposition  Company  and  its  participants.  This 
iituation  wae  £ono  into  very  carefully  in  the  latter 
part  of  August g  1912,  and  certain  underlying  agreements 
were  perfected;    for  it  was  realised  ths^t  labor  was  to 
play  an  exceedingly  important  part  in  the  construction 
iohese.    Some  of  the  general  priooiples  covering  the 
arrangemente  which  wc**e  to  be  effective  until  the  .".xpop- 
ition  was  over  and  the  site  surrendered  to  the  owners, 
follow: 

It  W3S  nursed  that  in  the  event  of  jurisdic- 
tional questions  there  was  to  be  no  cessation  of  the 
work,  and  that  the  union  having  the  work  in  hand  at  the 
tine  of  the  dieputo  *aa  to  carry  on  the  work  until  such 
time  as  the  Batter  could  be  referred  to  the  local  union 
or  the  American  Federation  of  Labor  for  adjudication. 
In  this  connection,  while  the  construction  of  the  fcaon- 
Inery  Building  was  under  way,  a  dispute  arose  relative 
to  the  hanging  of  staffs    the  plasterers  claimed  the 
work,  but  the  contractors  believed  it  could  be  erected 
at  le89  expense  and  with  grantor  rapidity  by  carpenter*. 
The  natter  was  finally  adjusted  en  the  basis  of  the  em- 
ployment of  half  carpenters  and  half  plasterers  to  do 
th©  vork. 

So  ne*  union,  -era  to       fomed  during  the 
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lift  of  the  Kxpocition  with  the  view  of  controlling  wa£ee 
or  working  hours,  nor  was  Anything  to  bo  done  which  would 
limit  the  number  of  rccn  Joining  the  unions,  nor  which 
would  in  any  sense  limit  the  output  of  an  enploye  en- 
gaged  on  Exposition  work;    and  it  was  agreed  that  there 
•hould  be  no  change  in  any  of  the  established  laws  and 
regulations  of  the  Building  Trades  Council  and  the  Ban 
iranoioco  Labor  Council  with  regard  to  hours,  wages  and 
trade  rules  affecting  the  imposition;    and  that  no  new 
rules  would  be  wade  during  the  period  of  Exposition 
activities  whioh  would  tend  to  counteract  the  various 
understandings  at  this  tine. 

The  Can  Francioco  Building  Trades  Council 
and  the  Baa  Francisco  Labor  Council  agreed  to  supply 
ail  of  the  workmen  needed  for  the  reposition  if  such 
»on  were  obtainable.    If  the  Unions  were  at  any  time 
unable  to  furnish  workmen  as  required,  the  ^position 
or  Participants,  or  their  contractors  were  to  have  the 
rieht  of  employing  any  labor,  union  or  non-union,  which 
was  available,  until  such  time  as  these  Councils  wore 
enabled  to  furnish  the  required  number  of  union  work- 
men* 

Awone  other  things  it  was  stipulated  that  in 
view  of  the  fact  that  Exposition  structure*  were  ten. 
porary,  none  of  the  ueual  rules  of  the  unions  eovamin* 
material  and  character  of  conetruction  would  be  enforced. 
In  caee  of  rush  work  and  where  three  shifts  were  to  be 
employed,  it  was  underfltood  that  each  shift  should  work 
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•even  houro  for  eight  hours  pay  at  tho  tingle  time  rate 
Xt  was  agreed  that  no  prohibitive  examination 
of  applicant 6  for  membership  -would  bo  held,  and  that 
tho  request  of  the  Kxpoeition  or  its  contractors  for 
an  applicants  admission  was  to  suffioe  without  further 
qualification. 

In  rogard  to  tho  work  to  bo  claimed  by  unions 
it  was  arivrngod  that  the  Can  Francisco  Luilding  Trades 
Counoil  and  tho  Han  Franoieoo  Labor  Council  would  exer~ 
oiee  Jurisdiction  oyer  work  in  connection  with  the 
grading  and  oxcavations  for  buildings,  together  with 
sever  and  eenoml  construction  ^ork  only;    but  not 
relative  to  laboring  »ork  required  for  grading,  sinking 
paths  and  roads,  general  utility  and  jaaintonanoe  -»orko 
Relative  to  J.-tate  and  Foreign  Exhibitors,  it 
was  agreed  that  these  oould  bring  their  o*n  workraen, 
aaterial  arid  manufactured  appliances  to  construct  or 
erect  any  building,  or  to  place  any  exhibit,  and  that 
the  tieabero  of  the  t*o  councils  referred  to,  were  .when 
requested,  to  perform  all  work  required,  and  this  work 
vaa  to  bo  done  without  discrimination  against  any  work- 
men or  material  so  imported.    Tho  Foreign  and  Domestic 
exhibitors,  as  it  wsa  arranged,  had  the  right  to  handle, 
unpaofc,  erect,  install,  operate,  dismantle  and  repack 
all  of  their  exhibits  and  equipment  with  their  o*n 
workmen  who  were  brought  to  the  Exposition  for  Mat 
purpose* 

Uany  other  stipulations  relative  to  Union 
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Labor  alon^  construction  lines  ae  well  na  along  other 
line*  wero  agreed  to  and  -with  few  exceptions  throughout 
the  construction  period,  no  difficulties  were  encountered 
which  were  not  readily  surmounted*    All  things  considered, 
it  nay  be  said  that  the  labor  conditions  were  exception- 
ally favorable.    As  a  general  rule  the  work  was  done  by 
Union  J*abor  and  there  was  no  soaroity  of  con  with  possi- 
ble exception  of  certain  architectural  modelers  and  staff 
workers* 

The  wages  paid  to  various  classes  of  labor  by 
the  Hivieion  of    orko  wore  as  given  belo^;    under  ordi- 
nary circus tfcnoeB  the  contractors  doing  *ork  for  th« 
Exposition  or  the  participants  and  all  others  doing 
construction  work  upon  the  Kxposition  Grounds  also 
paid  wa^cs  in  accordance  with  this  schedule.  Unless 
otherwise  mentioned,  the  amounts  refer  to  the  «Bg»  per 
dies, 

C^nejrOJloj^ 

General  Foreman  ••••••••••••••• #v$*22 

Carpenter  foreman    £ 

stts?LKi^^r^i:::::  40.00 

00 
,00 

,00 

Clumbers   6#0Q 

Bteaa  Fitters   7#00 

Plasterers. •  •••  *#-  5,00 

iiodoarricre  • 1 5.&0 

Tinners   5.OO 


Carpenters  '  ^  5#00 

Clasers   5.M) 

Cign  Paintors  ••«;;•;:.,..  4*50 

Painters      • 'l^lc,  Yard   3.00 

Checkers  in  Service  xara  •♦•  #  2#5Q 

laborers  ♦•••••••* 
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*Uto  ^ervloe^ 


Superintendent  (per  mo.)  ,...$100.00 

Ford  Drivers  (10  hre)    3,00 

Truck  Lrivors   3,00  -  3.50 

(aooordin#  to  else  of  truck) 

(10  hours  constituted  a  days  work.) 
(8    houro  constituted  a  nights  *orfc) 


^lectrjcal  and  ?:cohanloal  <  ork. 
^llUKilnatlon; 

General  i'orewan  (por  no* ).....  135.  CO 

Maintenance  ion      *    *  •••••••  125.00 

Operators               *    *•••••«•  110.00 

Helpers                  e    *   75.00 

Const* Foreman               ..«•*•««  5.50 

v'iretf.en    •••,,.••••••••..••»..  5.00 

Helpers  ••.»•«»•.«••.....«••••  3.50 

Laborers  ...  ....   2.50 

flub-Etnt  io  ox 

i.&intenssnce  t^en  (por  mo)  115.00 

Helpers  "    "    90.00 

Operatic^  Foreman  •    "    ......  110.00 

Operators  ■   "    •  100.00 

?. stars?  '  '  %  AA 

ioremon  (per  rao)  .....  X3^.00 

Linemen   *   4* 50 

Foremen  (per  mo)  125.00 

Trtaere  w  "   

Helpers  "      "    75*00 

Telephone I  .  5Q 

i?orccien   **ao 

Linouen  &  inotallera   

Helpers  •••••• 

Sirenen  (per  ao)   100.00 

Punip  men  •••••  ■ 

Laborers   • 

FrTubletfon.  (per  mo)  ....  115.00 

PproBon  (pur  mo)  .^...i-D.uu 
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iilongAruotJlon  &  Trouble  Cqnt4) 

Iroublcnen            Tper mojl   1X5,00 

Linonen                   •    aaj   4#50 

Helper?   3t25 

Machine  fthop;^ 

i  as tor  tiec&anio  « ... e ........  •  B.  50 

fcachinists  .••••..••«••  #  6*00 

Blaoksmiths  .  .♦   4#00 

Helpere  M,  „   5C00 

^jj.  o  o  e  1  lan  e  ou  « ; 

Crane  Kngirieers  ••«.••••••••••  6«00 

Hirers   5.00 

Track  Foremen  •  ••• .  4.00 

Bprinkler  lion   3.00 

Storekeepers  3.00 

Lanp  Lighters   3*00 

water  Cateiien  (  pur  mo) .......  100*00 

Water  Operating  .;ngineore(per  mo)  100.00 

Water  Operating  Helpers       "    ■  75.00 

Water  Operating  foremen       B    "  9Q#00 


j^and  scape; 

Foremen   $3.50  -  6.00 

Cardonere    3.00 

Caretakers   (  par  mo)....  75«00 

Watchmen    "  65.00 

Laborers  ....»,.♦•♦•••••••••••         2.25*  2.50 


Sail,  Eelationeg, Aboxga. 


Sheet  tfetal  Workers  J'orenen...  ^#S2 

Hirers  Foremen  (1150  per  »o)  6.00 

Sculptor  .Foremen      ....4    7.Q0    -  *v*vv 

Cable  Splicer  jorenien  (Power)  6.00 

Sheet  tietal    orkera  •  

(ioulptore  ♦   5*22  t  no 

Pointers  (sculpture)   3.50  -  o.OO 

Aporentice  Kculptors      ....2.00  •  a.  so 

Laborers  * 

Cable  Splicers  (Power)   

Cable  Splicers  helpers  • 

House  Smiths  • 

Pipe  Fitters   J*jr 

?ipe  Fitters  Helpers   -*uu 
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wewex  rangers  »•   3  50 

Jewel  Vorkora    2. SO*-    3  00 

Travertine  inspectors 

Pin.  »•„  „  .  [?ep  Wseic)  -75.00 
Pip*  8«m  Conduit   2.75  .  3.00 

Caco  I.akorB   4,00  .  6#50 

fainter  Cub-Foreman    a#00 

Concrete  fixers   6#00 

lioofcre    6#00 

RoSfere  Foremen  ,   7#50 


With  regard  to  the  nunber  of  tien  employed 
to  build  the  -xposition,  it  should  be  stated  that  the 
nuobor  varied  in  accordance  with  the  demands  and  with 
ths  character  of  work  to  be  done  from  time  to  time, 
ae  for  inotance,  landscape  work  commenced  when  build- 
ing construction  had  advanced  sufficiently,  and  the 
completion  of  underground  piping  in  the  streets 
pemittod  the  rotvl  work  to  be  prosecuted.     Aside  from 
administrative  work,  engineering  and  other  office  work, 
the  work  done  by  the  Exposition  force  account  was  that 
of  general  vrork  throughout  the  grounds ,    landscape  woxfc, 
sculpture  enlargement,  miscellaneous  staffwork,  deoor- 
ative  and  other  painting,  certain  electrical  installa- 
tions in  streets  and  buildings,  and  work  of  protecting 
and  watching  the  grounds,  the  last  by  guards  and  fire.icn. 

In  order  to  give  an  index  of  the  extent  of 
this  work,  the  average  number  of  men  engaged  upon  con- 
struction work  for  the  periods  before  and  after  the 
opening  will  be  indicated  both  as  oonoern  the  men 
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employed  by  the  Sxposition  itself  and  ftlt0  those 
employed  by  the  contractors  of  the  Exposition,  exhib- 
itor*.  concessionaires  ami  oth*r  participants,  me 
figures  used  in  the  analysis  which  follows,  are  taken 
from  the  best  information  obtainable  and  are  accurate 
enough  to  convey  an  idea  of  the  effort  required  to 
accomplish  the  work. 

The  following  table  indicates  the  total  number 

of  days  during  which  a  given  class  of  work  was  being 

executed,  with  the  number  of  men  •  days,  the  average 

number  of  ^en  per  day,  total  payroll  and  averse  rate 

por  day,  and  refers  to  tion  employed  on  the  Exposition 

force  account  only: 

It  ab  o  t_V>  che  d  u  le » 
Exposition  Jtoroo  Ao count • 

Class  of  :/ork:         men  DaysJPeriod  ini Aver:: Total; Average 

:  :  forking    jage    :Pay~  ;  a^e 

}  J  .Days         j:o.of:Koll  ;?er  I;ay 

i  :  tuen    ;:.oll«: :  oil- 

■  i  I 

Cenornl  Construction: 
ioforo  Feb. 20  .15  231,532 
>'eb,20  •  to  Uay  1.  7,437 

i&ftj^cape  >iork i 
before  ieb.20  -15  85,994 
leb.20  .  to  May  1,  1,296 

i^iSjSJ^io  a  l_j  o  rjc : 
aeforo~l':bb»20  -15  36,995 
l'cb,20  •  to  .Uay  1.  1,182 

llculpturo: 

before  i-eb.20  -ID  23,130 
*eb,20  .  to  U&y  1.  675 


468,353 
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665 

348,5 

$765,176 

13.30 

65 

87.5 

24,543 

3,30 

eo.3 

251,993 

2.93 

00 

25,9 

3,779 

2,93 

324 

120,0 

165,501 

4.24 

60 

19.? 

4.998 

4.23 

B2Q 

43,0 

105, 261 

4.56 

24 

28.1 

2998. 

3.12 

246 

58.4 

55,574 

3.67 

630 

120.0 

140^053 

2.20 

vl 

.518,976 
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ikm-:>aye  .Total    I  Average  I 

j Payroll:  Wage  per  t 

I  Dollars:  ;jay  : 

-   ,   „  I  |  dollars  i 

iJofore  I'ob. 20,-15       457,763  'U^sSTo&S 

>Vo.  20    to         1  ^_  TO10.5?0_  3o.413  3.35 

Total  For 

Exposition  I'oroe 

Account  ....   468 ,"53  $1,518,976  3.24 

Of  the  above,  the  maximum  number  of  men  on  any 
one  day  employed  by  the  'Exposition  was  2750  on  February 
19,1915,  the  day  before  the  opening;     this  figure  includes 
over  200  Janitors  and  70  telephone  employes,  vho  were 
engaged  at  tnie  time  as  the  occasion  demanded,  but  does 
not  inolude  adjainietr&tive  employes,  architects,  engi- 
neer* #  etc.,  nor  any  of  the  employes  of  participants 
or  contractors. 

With  regard  to  the  probable  number  of  men  en- 
caged in  other  construction  activities  of  the  Exposition, 
which  takes  in  those  men  ciaplcyed  by  tho  contractors  of 
the  Exposition,  or  by  the  contracted  of  concessionaires, 
exhibitors  or  other  participants,  or  by  any  of  tho  partic- 
ipants direct,  the  records  are  not  complete  prior  to 
January  13,1914,  for  it  was  on  this  date  that  the  eateo 
were  closed  and  a  system  of  workmen's  permits  was  made 
effective.    From  this  period  on,  hoover,  for  347  days, 
812,443  men-day o  were  consumed  in  the  construction  of  tho 
Exposition,  an  a  whole,  or  an  average  of  2342  men  per  day 
for  tnis  period.    These  records  are  ba*ed  on  the  vorkc.cn'. 
passes  issued,  proper  reduction,  being  made  for  return 
checks  and  for  those  entering  the  ground,  in  search,  of 
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employment.    On  January  13,1914.  the  number  of  workmen 
of  this  class  euployed  on  the  Ground©  was  1235.    It  is 
•afe  to  eay  that  this  was  tho  jaaxizausi  number  of  men  that 
bad  been  employed  on  any  one  day  between  this  date  and 
the  beginning  of  construction  operations  on  tho  Grounds 
in  April,  1912.  and  that  during  this  period  of  659 
working  days  there  was  a  probable  average  of  617  men 
resulting  in  344,903  mciwdaye,  w^ioh  increases  the  total 
number  of    en- days  consumed  in  the  participants  and 
eontraotoro  activities  to  1,157,346  for  that  period 
prior  to  tho  Opening  lay.    The  construction  aotivities 
of  participants  and  eontraotoro,  particularly  in  tho 
C*ee  of  exhibitors  did  not,  however,  ceaae  upon  tho 
Opening  Day,  and  it  ie  estimated  that  109,750  men-days 
were  applied,  or  an  average  of  2350  men  employed,  during 
the  period  of  65  working  days  between  February  20th  and 
fcay  1st.,  tho  latter  dato  being  that  on  which  the  great 
bulk  of  the  criminal  construction  work  of  participants 
nay  be  said  to  have  boon  completed.    From  the  above  it 
will  be  seen  that  the  total  number  of  men-days  consumed 
in  construction  activities  upon  the  Exposition  Grounds, 
not  including  those  of  the  Imposition  foroe  account, 
*&»  1,357,036,  which  at  an  average  cost  of  ^3.50  per 
aan-day  represents  a  total  payroll  of ■$4,749,836.  tt» 
oaxiaum  number  at  any  time  of  thie  class  of  employes 
was  15.026  on  February  19.  1915. 

Those  technical  and  administrative  employes 
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of  the  division  of  Vorks  engaged  In  the  office  and  field 

■*- 

were  selected  very  carefully,  each  with  particular  refer- 
ence to  his  qualifications  to  accomplish  the  service  he 
wat  engaged  to  perform,    kany  application*  for  enploy- 
ocnt  were  received  and  as  far  aa  praotioal,  all  employee 
were  taken  from  the  list  of  applicants.  Comniunioations 
vers  dlreotod  to  the  references  given  by  applicant©  upon 
the  application  blanks  furnished  for  that  purpose,  and 
after  satisfactory  recommendations  wore  received,  appoint- 
ments were  raadc.    All  employes  were  appointed  by  the 
President  of  the  Exposition,     Owing  to  the  peculiar 
fascination  attached  to  the  ^orJc,  there  was  no  difficulty 
in  obtaining  ail  the  assistance  necessary,  nevertheless, 
a  very  high  grade  of  talent  was  secured,  and  at  all  tines 
the  organisation  was  noted  for  it©  ability  to  aoconplish 
things* 

tfith  the  exception  of  the  members  of  the  Arch- 
itectural Commission  and  others  receiving  fees,  all 
employes  of  the  division  of  -orks  vero  paid  either 
yearly  or  monthly  salaries  consistent  with  the  nature 
and  value  of  the  service  eaoh  performed,  in  accordance 
with  the  following  schedule. 

Administration*.  nftft 

 ""director  of  Works,  per  year   §12 ,000 

Assistant  Director  of  .overyear  9,000. 

Of f ioe  boys  and  wossen^ers.per  month  *25  to  ,35. 
Generally  *30* 
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fcand  and  Perraj t  I'urcau; 

Chief  #  par  nonth  $175. 

Solicitors, per  nonth  0125  to  £150 

Clorko,  per  ccnth  4-75  to  £90,gcnorally  $30. 

Efftltaatlnpr  and  Luaoor  :uroauia 

"  Cnief ,  por  month.  #200 
Assistant  Engineer, per  month  3150 
lumber  Engineer        "       ■  150 
Estimators,  per  month  C'PO  to  C 125,  gone  rally  0100 
Lumbar  clerks,  per  nonth  $100  to  -5125 
Clerks |  per  rconth,  $65  to  v90 
Coaptoaeter  Operators, por  nonth  |60  to  &75 

Tlnelcegplngl 

""-time  Clerk,  per  &onth  §150 
Assistant       "         •  100 
Timekeepers,  ■        "$75  to  $S0# generally  $75 
Clerks ,  per  month,  £B0  to  £85, generally  £85* 


Health  and  r.afcty: 

Assistant  Physician,  por  raonth  $125. 

Head  2;uroe  "  90 

jiuroeo  " 

Orderly  "  *  65 

Janitraee  ■  *     '  40 

Sanitary  Inspectors  "  •  100 

Seoivrtnent  of  Architecture:  ■  rt 

 ChieTT^  3?;r  year  $10,000 

Chief  of  Design,  •       •  5.000 

Chief  I/raftc^an  •       "  J.oOO 

'earners?501""11"-  -nth  *!*0to  4250 

SS:        :  w  to|aoo.Aves.#i2S 

Sile  Clerk,  ^ 
Bluepvi»terc, 

Color  and  Yo2£turej. 

 truplrvleor  of  Texture .par  day  -.25. 

Assistant  Chief  of  Color-  *eek  60. 

6  t  rue  tur  a  l_^njii  neerin£l  S4.000. 

  CtoloT.  por  year.  to  ?200 

Asst^  nsineera.por  month  vl?5  to  ^™  a  0 

Draftsmen  por  aonth  vlOO  to  vl7o,  conexaAxy 

yyaoere  per  nonth  ^60  to  *»u 

mUim  gg^^t.  par  year  S6.000 
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^»ndeonpe  Department^ : 

ABBietant  Cniaf,  per  year  £4,200 

Colorlst  per  month  150 

Draftsmen                    ■       •  50 

Loam  Acont                  •    day  4 

pepnxtwftnt  of  Civil „ ^nglneorlnflS 

Chief,  p«r  year  6,000 

Engineer  lire  Protection  "  4,000 
Kngineor  of  Construction  "  4,800 
sprinkler  ^x  >crt  per  E»onth  150 
Chief  Draf  tenon, ,  •  •  200 
Draftsmen  and  ;)eeigner,per  month  £75  to  tl60 

averaging  CliO. 
ilold  ^uginoor*,  per  cionth,  ol00  to  -150 

go  nor i\l  ly  ;150» 
Chief  of  f>urveye ,  per  nonth  250 
a ran a it  men  ■         •  100 

Levol  nen,  per  month  ^75  and  $85 
P.odmon  and  Chainnen,  psr  nonth  060  to  i75 

generally  ;  75« 
l<Tire  Inspectors,  par  nonth  8: 
Water  Inspectors,    "      "    70  to  |75» 

ootrloal.  Qii/1  ?'rechanionl  Jemrfr ■ents;r 

Chief,  ~  psr  y«ar  6,0C0 

Assistant  Ohief ,  ■      month  250 

Draftsman, per  month,, 75  to  C140 

avor.a£ir>6  $110, 
list  ©rial  Clerk,  per  «onth  100 

Cae  &  :r,leotric  Inspectors, 

per  nonth,  3115  and  $125 
Clerks,  per  month,  §85  to  £90,  generally  ..S3 
&etor  rcon,  per  nonth,  :>85  to  125 
fcuperintendont  of  electric  fixture 

construction,  per  luonth  125. 

Telephone  ;;neinoer,  *      ■  175 

Aneiat.  Superintendent  ■  *  1^5 
Conrorcial  Agent  •      «  X45 

Chief  Operator,  "      •  65 

Operators,  per  nonth  C4S  to  £65 
and  por  u&y  lit  10  to  C2.60 


Information  rolatin^  to  the  number  of  employes 
of  the  division  of  *orko  engaged  in  administrative  work, 
office  ensineoring,  architectural  and  etructurcl  drafting, 
field  engineering  and  in  clerical  and  stenographic  work 
Ray  be  ©xpreosed  as  follow:  179,619  wen-days  at  a  total 
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payroll  coot  of  $874,000.  vera  consumed  in  this 
connection  and  this  covered  a  period  of  1277  days,  during 
which  tltfo  on  average  of  141  persons  per  day  were  employed. 

During  this  period  the  maximum  number  of  employes 
engaged  in  this  class  of  work  on  any  one  day  ranged  from 
250  to  275,    Taken  by  departments,  the  Kiaxisua  at  any 
given  tiiae  was  as  follows;      Those  engaged  in  estimating 
and  taking  off  lumber  Quantities*  23;    in  the  Architecture 
al  Department t  including  blueprinting  *ork,  66;  iiureau 
of  Structural  Engineering.  63p    all  of  wnioh  maximums 
occurred  between  April  ani  ; ;  sy.  1915;    Building  Inspection 
23;    the  Department  of  Civil  Engineering,  including  drafts, 
wen.  14,  fro. a  June  to  August,  1913;    in  tho  department 
Of  Civil  ::nginecrin£.  including  assistant  engineers, 
field  engineers,  transit  Men,  57,  fron  Lay  to  June,  1913; 
electrical  engineering, 34  in  July,  1914;    and  adminis- 
trative and  niccellaneous.SO  In  July,  1914,    This  does  not 
cover  any  of  those  cn^ed  by  participants  in  the  engi- 
neering and  administrative  work  on  the  construction  of 
pavilions  of  states  and  foreign  governments,  and  the 
buildings  of  concessionaires* 

After  the  Opening  2ay,  to  complete  unfinished 
work,  2575  men-days  at  a  cost  of  $12,000  *ere  necessary 
for  a  period  of  85  days,  during  which  time  an  average 
of  approximately  30  persons  *ere  engaged  per  day.  This 
brings  the  total  for  this  class  of  *ork  to  182,194 
men-days  *ith  a  ero.e  payroll  of  $886,000,  at  a  rate 
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of  approximately  £4,66  per  nan-day, 

There  is  no  reliable  information  available 
concerning  tho  number  of  employes  nor  the  aoount  of 
noney  spent  to  accomplish  thes  administrative  and  engi- 
neering work  of  construction  by  participants*    It  is 
believed,  however,  that  at  least  50;'  of  that  of  tho 
Division  of  ^orks  in  this  direction  would  bo  a  reason- 
able approximation*    On  tnie  basis,  it  is  estimated 
that  approximately  100,000  mon-dayo  were  consumed  to 
sooonplish  the  work  under  discussion*    This  work  was 
done  in  680  working  days  to  May  1st,  1915.      The  larger 
anount  of  tne  work,  however,  was  accomplished  in  ths 
period  of  D95  working  dayo  ia&ediately  preceding  the 
Opening  ray.      It  is  safe  to  enti^ate  that  -  4,. 00  per 
working  day  or  a  total  of  400,000,  represents  the 
mount  paid  out  by  the  various  participants  on  this 
aocount* 


tho  matter  £>iven  above  ie  summarised  in  the 


following  table: 


CIe e n^of ^»orki 


£3.24 


Total  Contractors 
k  Participants 
Account 


1,357,096  4,749,836 


3.50 
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S)*23^JU*S&  Man-Day   Total  Payroll  J  Average 

Piv.of  worko, 
Adninintrutive, 
Kngineering  & 

Architectural  Account    182,194  $806,000  £4.86 

Participant a, 
Administrative, 
Snginccring  & 

Architectural  account  „  100. 000 „  400.000  £«P<L. 

2,107,643,      27,554,812  £3.60 


Health  .and  Safety . 

Along  thr*  latter  part  of  1913,  attention  ua« 
direoted  to  the  creation  of  the  .itaorgoncy  hospital  in 
the  Division  of  <ork©.    This  Hospital  %aa  opened  for 
service  February  10,  1314,  as  a  working  exhibit  of  the 
U.  B,  Publio  Health  Service.    In  t-e  period  from  the 
beginning  of  this  service  until  the  opening  of  the 
Exposition,  February  20.  1915,  2020  patients  were 
treated,  about  85,v  of  eame  being  surgical  oases,  hy 
fcarch  26th  this  number  had  increased  to  3147.    As  the 
lioopital  was  maintained  wholly  a*  an  emergenoy  measure 
the  patients  were  transferred  elsewhere  after  the  admin- 
istration of  first  aid, 

H  is  impossible  to  give  the  exact  figures 
as  to  the  number  of  fatalities  *hi<*  ****  directly  or 
indirectly  incident  to  the  construction  of  the  .xpoei- 
tion.  because  after  receive  first  aid  the  patients 

.Uai„  >ir»maa  or  outside  hospitals,  but 
were  removed  to  their  nomee  ©*■ 

•  657  • 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Division  of  Works 

it  it  known  positively  tnat  several  workmen  wore 
killod  outright,  and  it  is  estimated  that  possibly 
fifteen  or  twenty  were  eo  seriously  injured  that  death 
ensued*    Considering  the  nany  parsons  who  were  employed 
upon  the  Exposition  Grounds  from  time  to  tiae,  doing 
work  for  the  imposition,  various  ::tates  and  foreign 
Governments ,  Exhibitors  and  Concessionaires,  all  work* 
ing  under  enforced  conditions ,  the  list  of  casualties 
ie  relatively  low* 

*hlle  the  pre.i:xposition  organisation  was  based 
upon  the  idea  of  having  a  2ursau  of  tanitation,  thie 
Bureau  did  not  corse  into  bein^  until  February  5,  1915, 
when  sanitary  work  *as  inaugurated  under  the  direction 
cf  the  Um  8.  Public  Health  Service* 

Two  Sanitary  Inspectors  ^ere  appointed  at  the 
expense  of  the  Exposition,  and  a  survey  was  i^ade  and 
census  cards  filled  out  for  each  employe  living  within 
the  Exposition  Grounds.    It  was  found  by  thie  survey 
that  there  were  «o»«  200  separate  presses  that  re- 
quired  inspection,  and  that  there  -ere  about  400 
persons  livinG  in  the  Ground*  exclusive  of  the  .^posi- 
tion Guards,  marines  and  employes  of  the  Btatee  and 

Foreign  :;uildin£3» 

me  Sanitary  Officer,  administered  anti-typhoid 

prophylactic  to  all  those  persons  living  within  the 
Grounds,    rnese  treatments  we  civen  particularly 
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to  those  employee  of  Concessionaires  living  in  tho 
Conoeeeione  district;    and  in  this  oonnoction  it 
should  be  said  that  there  were  present  natives  of 
Somali  Land,  tyria,  Caooa,  Puosia,  the  Balkan  States, 
Hew  Zealand,  Australia,  Hawaii,  India,  China,  Japan, 
Turkey,  and  J'exieo,  together  with  representatives  of 
various  tribes  of  African  Indians, 

further  duties  of  this  Bureau  consisted  in 
the  invosti£ation  of  the  imposition  water  supply, 
prevention  of  fly- breeding,  garbage,  restaurant  and 
toilet  inspection,  some  features  of  which  have  been 
diocusned  elsewhere  in  this  report* 

The  first  work  of  this  bureau,  completed  a 
few  days  after  Opening  lay,  oonsi«tod  of  S03  inspec- 
tions as  follows: 

Initial  inspections  tvere  nmde  in  113  places 
in  the  Zone;    65  in  the  offices;    9  in  the  Live  Ctook 
Division,  and  12  in  various  buildings,  with  re- 
inspections  amounting  to  609.      A  total  of  559  yercons 
received  anti- typhoid  prophylactic,  26  trere  vacci- 
nated and  22  received  diphtheria  anti-toxine.  One 
hundred  and  forty-one  sanitary  improvements  were 
ordered* 
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curium,  xv. 

Out  of  a  final,  budget  allowance  or  314, 825, 600.00 
Uit  total  co*t  of  the  aiu  and  all  construction  dor.o  by 
the  Ex]>oaition  a*  of  June  13,  1918  (vsitn  allowance  for 
ollit^Uonij  to  bo  diseased  after  t  is  date)  \iao 
$14,713, ^05.80'%  go  follows* 

The  total  coat  of  ta*  O^norui  Construction  work, 
that  is,  clearing  the  ground*,  ttovin^  Gove-rmrent  c»truc- 
turen,  o  a»\?alla,  filling  lands,  c  adin^,  Bescrs,  'lota* 
eatlc  wat«r  oystes,  hitih  pre  jyuro  wttev  syaieri..  road** 
paverents,  ferry  slipa,  ftlmrYee,  railvsy  system,  fences, 
*arehousoo,  temporary  building,  vac?,  track,  fit  ill  grounds, 
r>olo  field,  athletic  field,  novIa&  of  j>  blie  service 
*lrc3,  pipes  and  conduits,  was  31,970,^16.00, 

Ket  including  *«?or&  within  buiiaXngU  and  I  ec  ^&nical 
and  Rleetrlcal  features  of  the  K^poaitioo  covering  the 
overload  distribution  syateia,  electric  conduits  and  aan* 
holes,  underground  distribution  system,  street  ianpa  and 
decorative  Unhtino,  rcfujc  disposal  plant  and  telephone 

syetera  co-jt  $449,898 

The  sum  spent  upon  various  UettS  of  fire-  protec- 
tion, ouch  as  the  autoantlo  optima**  aysteis,  t  »  fire 
alum  rystcn,  both  mato^tic  and  mnual,  the  police 
tlarn  sysUa  and  .portable  clinic  a  extinguishers,  who 
5167,591.34.  This  does  not  include  fire  tinllo,  mtor  driven 
fire  apparatus,  not.  high  and  lo*  pressure  «ater  aystee. 


There  my  bo  alight  ^  ^ioM  «UeUmM  i« 

this  total  but  it  may  be  taken  ns  correct  »Uuin  V^C  oi 
I  percent  oiU*or  w»y« 
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The  gardens  and  planting  including  loaa  and 
fcrtill~er#  ereon  &0U303,  temporary  gartiena  and  nur- 
series and  psraanent  gardens  and  tna  £*rden  uiatri- 
butlon  8/stent  in  represented  ty  an  Inveetnfcnt  of 
gft3£t6»6.43« 

Xxpenditureo  for  C;a  buildingat  i&clu41z3£  v** 
folio  jint,S  Falaoea  of  ;  ins  Arta,  Kducati snt  14b* r  a!  /a-ts, 
kanufacturee,  Varied  lniuatriss,  £a£hln*ryc  Hinea  and 
tetallur.^y,  transportation,  Agriculture,  /ooi  ^?o4uatat 
Horticulture  >'e  nival  flail,  ?erry  &iil£inga  *ire  :ta- 
tlonef  Service  £ulliini;9  r  md  Stande*  rublie  Conven- 
ience .Jt-itiona,  3ioe^  i.»raa  asd  Sto«k  .? 'Villon  an-l 
Preaa  Building  and  etiier-sinor  Gildings  *it&  related 
decorative  pointing  end  te«?or&*7  plank  rvida  for  hand- 
ling lu  :b6t  and  other  xaterial  a^re^ted  .o,t7St3-i5.0d« 

It  sill  bo  well  to  gentles  *;*r«  t  «st  t  e  s-a 
above  noU4  for  the  coat  of  Elding*,  <^?'n  ta*  cut  of 
the  building  sit:.  tna  fire  vail*,  foundation  piling, 
plunking  and  «lcctric*il  *or*,  etaierie*  deewaUvi  s&ln&in* 
but  deea  not  Include  in*  coat  of  aaiasaUe  s,ri^l*r 
lea  no?  t  .0  co*t*of  plans  an4  apeeif icatisss. . 

Purely  decorative  feature,  alti»<a*n  In  ^'V  ***** 
phvelc*Uy  atVicacd  to  in*  Palace*,  ©ere,         cc- trac- 
tion and  Mco'ihtit*  pur  *  *****  3f 
laa  rellcreii^;  Co  art  a  of  m*  C»iw**t. 
Abundant  ani  Pals*  e**  na**w»e  v«* 


*Uiv*  pointing,  Art  C  -illery  rewi* 

.  651  - 


OOl*'  50ut&-  w  £?d*S   ll  ^'i' 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Diruion  of  Works 

UeturaX  treatment,  fountains,  oeavsaXX  treatnont, 
tfulton  JJaain  Treatment,  entrances  and  esito,  fla^e 
and  bailors,  eculpturs,  Esural  paintin£s#  Ksponition 
Jewels  and  nuaic  concourse,  7fts  axpe.^iture  in  this 
direction  t»aa  $XtfcBXt50fco73o 

Yhero  were  a  nutatoe*  or  itocis  elaaaified  aa 
iacellanooua",  ouch  as  drinicing  fountains,  benches 
throughout  the  grounao,  furniture  for  various  repo- 
sition buildings,  scintillator  for  night  lighting 
dlaolaya,  boat  XandintfO,  freight  plntferna,  plat- 
form acrxloa,  etc.,  which  cost  *C<3t26r>.e2o 

ttuffieient  ©pparatu^  and  toolo  r?ore  supplied 
by  the  Division  of    or!  a#  prior  to  the?  opening  of  tha 
Kypoaitlon  to  hive  it  In  operable  con  Ut ion.  Tlio  ex- 
penditure for  auch  iteraa  as  autenol.lle  trudia,  elec- 
tric truo^.s,  aireet  and  sewer  cXeanin^  equipment, 
garden  equipment,  service  eaaips&ent  for  tha  wtter  and 
electric  syate&s,  janitor  equipment,  n  tor  driven 
firo  apparatus  find  ita  accessories,  paraphernalia 
for  the  ledlcal  Bureau*  o^rvicti  yard  tool  hviuso  and 
a&Ohine  Oiiop  with  necessary  ©jUips^nt,  etc.  was 

XncXuding  eaXarlea  of  ad&inistrative  offi- 
cera,  architects'  fceo,  oaXaries  o?  all  draftsmen  and 
architects  employed  toy  tha  Division  of  v.orlca*  salaries 
of  engineers  and  draftanen  of  the  civil  engineering, 
atructuraX  engineering  and  asohanieal  and  eXectricaX 
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cncinosrlnc  departnonta#  piano  and  opoclficution»t 
»tntioncryf  blusr.vintinc,  office  o;?r>cnoe,  otc.  the 
oparatinc  coot  of  tho  :4visiori  of  w'orka  wan  $lt131»0&3«09o 

Tho  obovo  covcrn  the  coat  of  en&inoerlnc  "ni  piano 
and  ©peciflotttiona  of  all  work  built  by  tho  Jgxpositlonj 
cxoopt  that  of  tho  Xxpo«ltion  AuUtoriun  and  the  Calif- 
ornia Bulldingi 

Tho  oblicaUono  ineurr«U  to  »t*e  *ro  tho  oite.  in 
ono  «ay  or  anothoi!  nrcountcl  to  51|O36t440*74*  This  covera 
l«a£»oat  rentals*  purchaooat  aiisjoa^owts  and  all  inciden- 
tal •xpcineoa  in  connection  therewith  but  not  preliminary 
expense  nor  escrow  funds* 

Tho  total  cost  or  torn  £^»i t ion.  Audi toriun 
nt  tho  Civic  Canter,  Including  the  chair*  and  the  coat 
of  plana  and  epecif icatlono,  «ao  $1> 3X5.303.06.  of  which 
the  City  of        Fwmoioco  paid  ^10.024.00,  Uavliu  a 
not  coot  to  tho  ^oaltlon  of  U.IO^.OC.  Horn, 
tho  lar^r  »un  M  carried  in  tho  Divioion  of  sorke' 
budget. 

Shllo  not  .holly  an  Witlon  activity,  «,« 
Coiirornla  SuUdins        built  by  It,  chiefly  out  of 
funda  rolood  Vy  »n  oooociation  of  eoHfovnlo  Counties 
tho  total  coot  or  t.4»  building  woo  to 
•hloh  tho  eountloo  oubootlbed  tho.  mm  or  WW.000.0O. 

-  «  carried  in  the  Uvision  of  sorka' 
tho  total  out*  w.to  c^rvica 

tho  coat  of  the  building  proper 
buduet  and  repreeente  ^  toni  o 

.*fy*niriCtJ3t    tlMi   COOt  Of  t;J0  pTOp- 

with  all  of  no  appurtenances* 
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erutlon  of  tao  adjacent  grounds,  tae  gardens  and  of 
lona  of  the  required  furniture. 

the  expenditures  for  the  various  itetao  of 
construction  were  as  folio joj 


1«  roving  Governmental  .itruetures  189.64 

2t  flea  Walls  and  :;lprap  17,820. 5V 

3,  Slllln&  Lends  (auction  ^redginc)  301t70;.01 

4.  Preparation  of  Grounds  (Grading)  &26.007.53 

6,  i-leuer  3ystera  &9.0K.76 
6<  Domestic  tfatec  Distribution  fysten  76.477.40 

7.  filth  Ireaoure  i*at*r  •  •  167.145.31 
6.  Ferraanent  Roads.  FaYeisents  &  *'t*lks  456.961.6ft 
9.  Prelight  tforry  iilin  &  gharves  117* 600.59 

10.  Improvement  of  /ultoh  Basin 

(Boat  /.arbor)  74.641.65 

11.  reposition  terminal  Heiivsy  67.ifi9.31 
U,  x'onoo  24.att0.41 

13.  Fountain  A  #ool  Circulation 

(Uouth  Garden)  7.045. CO 

14.  storehouses  4l.976.lj 

15.  Temporary  Buildings  IO.IIoWj 
1C.  Drill  Grounds  and  aace  track  and 

tolo  tflelda.  10i,«K)3.63 

16.1  Athletic  n«Xd  16.S61.03 
17.  loving  jublio  Service  arc. 

Hpos  and  eon  Ui  it  a  ^•^•J; 

!&•  >:itioellancoua  &  unappropriated  &07./1 
15.  SarefcOttSS  Revolving  Account 

(Set  loss)  ?#2i^*72 

20,  Lus&er  Yard  fcevolvinu  Account  -5*7*5" 
Auxiliary  Supply  ayetea                  .„  i?%^tUJL 


Total  ror  General  construction  l,97o.;21C.50 


1 

2 
3 
4 
5 
6 
7 
6 

io 


Iain  ;iubsuttlcn  (cnittod) 

Auxiliary  Substation  (Onltted;  436.O8 

Jioiler  i  lant                     .  _  »s  23&!o9 

Overhead  distribution  nystsa  JIta&lS 

conduits  and  jawhole*  fi  tuiQ.ea 

Underground  distribution  ******  .JZ'mIJJ* 
Street  fc*«spa  &  Decorative  U«nUna  *7M$;j# 

Can  distribution  rjyetaa  •  ^ 
Ueara  retribution  :;yat*n 
Cociprossed  Air  Distribution 
By  stem  (Omitted j 
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(3)  Continued! 

XI*  Ilefuao  Heduotion  Plant  4ao#063#70 
Uiooollaneoue  <i 

Unappropriated  4S»o3 
13*  >r  opposition  utilities 

(Account  Cleared) 
14*  Electrical  *  arena  urto  itovolv* 

ine  Acoount  (Uet  loao)  3, 395.98 

13.  Telephone  ayotera  87^777 « 47 


Total  Klectrical  &  Mechanical  itoaturos  $449f  ttSOoJiO 

(C)  P.»0?-^^o:T,ri(in  part.) 

1*  Automatic  3or  inkier  Uyatt*n  189, 010*93 

a.  #ire  Alurn  aysteno  4ut&45.01 
3*  Hoae  Keels.  Koac  &  Lonitoro, 

(  in  ">:H  Xteno) 
4«  fortablo  chemical  jsxtlngui* 

•nor  a  3* 255 « 43 

6.  lolice  Alarn  Syetea  99779«98 
C*  fciucellaneoua  &  Unapprop* 

riatod  (a&itteu)  , 


Total  HC"  Iteno  $l«79591t34 
(fl)  C/a^K^  A?Ij)_  IX^ 'HHO 

1.  Joan  and  ^ertlllaer  949913.7ji 

^.  Green  Houses  10924b«07 

3.  Xennorary  Gardens) 

4.  ievramont  Card  no) 

6.  Garden  Distribution  r,y  a  tea  «209/4>a.t5 
C»  Sttseell&neous  4  Unopp»opri» 

atod  — 


107.77 


Total  Gardens  and  rioting  $032*896.43 
(£)  Rnjjyjjpj* 

*  1*  Palace  of  Kino  Arte  626,314.69 
2?t  Jalaco  of  Kducation  sns 

Social  Rcwuw  2Sf?ai  55 

-3.  Waco  or  Liberal  Arts 
4,  tfalace  cf  Eanufaetures  XVniS'X 

Palace  of  raciiinery  v  * 

6.1  «,,1b  BuUdlne  (Hig. 

.  It  taLco  of  transportation  4bl.4-/.H 
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(e)  Continued, 


9 

XO 
IX 
12 
13 

X4 

X5 

XG 
X7 

XQ 

xy 

iio 
ax 

23 

ii4 
^5 
.X 

;;7 

30 
3X 


laXaco  of  AmriouXtura 
lalaco  of  jtfood  Products 
Falaca  of  Horticulture 
JTootiyaX  HalX 
tforry  .fcuUdlne  (waterfront 

tfntranco) 
Vain  Kn trance  Tower 

(Tower  of  Je^ela) 
AdolniotraUon  building 

(3co  California) 
Aquariuii  (vnittsd) 
Service  fcu.Xdlng  &  Annexes 
i>iy  Jiuroory  (twitted) 
Sire  Stations  (3) 
iollc«2  iJtationa  (chitted) 
hand  3t«nd*  (1) 
labile  Convenience  Stations 
(3  only,  in  &one) 
Garage  (  Ko  oiiargo) 
i^eo  Xraci;  Grand  ;tnnds 
Stock  Yards  &  .Hock  iMvlliona 
JUUcollancoua  &  Unappropriated 
Scnporary  Roadeays 
Pre  a  3  BuA  ldlnj 
JSiXiotod  &'«nva  Club  iloua© 
Crctl;  Pavilion 
Marine  itocaiapsseni 


Total  for  Buildings  . 


?306,309.43 
326,536.33 
35atC!30.5i 
270,670,05 

2o,fc37.36 

413,711.21 


76,7?>a.04 

49,64^.62 

1,634.29 

32,283.76 

87,070.60 
151, 476*16 

3,Gu3.29 
57,672.10 
20,&96.10 
17,454.03 

9,S3;i.C0 
13.03S.57 


M  f  ecu;  a.  m  i*>;--A-:unjcnt 


X. 


2, 

3, 
4. 
0. 


Court  of  the  Universe 
Court  of  Four  Seasons 
Court  of  Abundance 
Art  Gallery,  Court  And  •  ool 
Kaohir.ery  Building  Accessor- 
ies 

C.  South  Garden  Accessories 
7.  Perry  Building  Accessaries 
6.  Court  of  F»Xb» 
0.1  Court  of  flowers 
9.  3ea  Sfall  Treatment 
10 •  «ultan  Basin  vreatraent 

(Boat  Harbor) 
XX,  Jtotranees  a  d  Halt*  (except 
waterfront  Entrance) 

12.  nag  roles  and  Decorations 

(Generally  flags) 

13.  3c  lpturo 

14.  lur.il  iaintines 

1%  Uoceiiancoua  *  Unappropri- 
ated 


05,076,946.06 


492,263.48 
200,  696.01 
210,  Ooc-.  32 
10,000.10 

97.39 

44,403.76 
1,040.60 
101,400.70 
126,922. 68 

1ft, 9 44. 19 

409.80 

49,003. 

22,767.04 
3o4,021.67 
151,672.07 

717.01 
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(?)  ( Continued) 

ICt  K*pooition  Je^olo  $50,073.00 

17.  Vuaio  Concourue  10. 00C.4O 

Total  of  Decorative    ofiturm  $lftiVX,  306.73 

(c)  I'V^cktj  -v'"  i?r>. 

X.  Drinking  Fountains  504.37 

3.  Uoite  and  ftenchoo  13,229.35 

3.  Furniture  &  Eiiuipi&ent  20.5G9.CO 

4,  Organ  for  ?o»Uval  KaiX 
(Sec  Auditorial) 

6.  TurnotiXea  (Concessions  j>epartsient) 

6.  Scintillator  6£itX64.39 

7»  i'Xoita  and  Do  at  landings  33.56 
i>.  fcoott**  off  3hor«  (o&itted) 
0.  ^relfcht  rXutfonaa  (Charged  to 

Building) 

9.1  IXatforn  Sealoo  715. ;27 
10.  Kiscellanecua  and  Unappropriated 

( Orai  c  trjd )  -  


Total  for  riacellano-vuo  3  ©3t^G5.82 

CP: :n * " 3 :tgj , ; : • ; ? ir* : , r: : ?; > . 

1*  Transportation  3t8l4.:eo 

Street  Qlsauing  and  3e\»ers  9,3C3.&7 

3.  Gardens,  3,134.46 

4«  aoisestio  *ot«sr  oUppty  4t103.68 
5«  Caa  ^yotcni  (NO  Ch&r&e} 

6.  Electric  ;ty»tou  I6,3t#.46 

7.  Garbage  Collection  (ro  Civar#e) 
B.  Janitor  SQuipsent  (t-o  c>;>r£e)  _ 
».  Fire  r>p partisan*  7^;»5? 

10.  Folic*  frotection 

U.  J'cdicil  Bureau  a«*SS5*252 

X2«  aorvics  Yard  and  VooXs  «*j#«/o.bo 
13.  Macelioneoue  «nd  Unappropriated 

(omitted)    ■  m  — 


Total  for  Cpsr^Um-  SquijMsento  ;        0  S2tC74.27 


l«  Administration               ,  WW-W 

2,  /vrciUtcctuve,  structural 

SngineerlnG  and  Building  e03.lGl.a7 

Superintendence  .^'^n  ir. 

3,  Civil  Engineering           ;  *6/,M7.XC 

4,  KXeotriol  and  fcsehanical  ^  5:i5,07 
jb.n&ineerlnc 


r  $  Xf 131,063.07 

Total  :>lvI«ion  of  kcrfca 
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Total  Kxptnso  except  oocro*  do  ,aitu  at036,440.74 

Tot«l  Kapenoo  $Xt513#553.06 

(0)  Jjuildin^  proper  S407f849oUX 

X*  luprovo;r<0nt0  of  Ctoundo  X4t410s&4 

2»  Cardeno  fctX0CUX5 

3.  Furniture  (in  part)  5.i:u).l4 


Totul  for  California  building  3435,494,64 
CItfdD  TOTAL  ^X4i7Xet3e5.00 

Tho  abovo  Inform tlon  say  be  briefly  ounarised 
as  follows: 


£ 
C 


(i1 

c 

}i 

2 


I A)  General  construction   Bl#97St:ilC,50 

&)  KoebonlcaX  and  .^XoctrlcaX  features  •••  44^t£)05«ao 

;-lro  ivotoction   1C7,59X«34 

Gardens  mid  i'Xantin^    53:itf>96#43 

BuiXdingo   ...  Bt67£;#946.06 

DoOor.ltiVO  ?0atUT09  ...........  XtC&l#3<Ti;#73 

lUooell&noouo  Jtcr.3a   93ti2G5,ri3 

Oporating  tf<julp»anto  •   y*;#o74«27 

Division  of  tfork«t  A-telr.iotmtlve# 
Engineering  and  Architectural  and 

ouporint&n dence    X913l»0<>3«07 

(J)  3Uo  ACTJiaition   1,050,440.74 

IK)  Kspooition  Auditorium  ........  . .  1#313#3;>3#06 

(l)  California  Building   „  43%  494*64 

Tot.'iX  Coot  of  all  !5lvi3ion  of  Sorko* 

ITO-  Escj position  Activitiea  $14#7Xat365o86 

Tho  follov?int;  recapitulation  in  sho?m  to  indicate 

tho  difference  between  the  totaX  construction  oxpendl- 

ture  and  tho  final  budget  apprepriatlona,  or  e*pross*d 

in  another  vny9  tho  difference  between  tho  actual  and 

•t.tlaattd  coota,  «inco  tho  oxsoontoof  appropriation 

were  determined  by  tho  eotioateai 
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fcigtt  ef  Deduction  of  Ntv  Approp- 
Ei,l»14»Sept.  15,1914.  rUtiott. 

tr  

14,000,00  90,000.00 


6ud£.ot  of  Obligations  Budget 

torch  21,1915.    Juno  13,1915.  Balanoc 


83.0UJ.OO 
)jf,0O0.CO 


6,000.00 
52,000.00 


08,000.00  421,000.00 
Hl.000.CO  182,000.00 


39,000.00 
25,000.00 
,71,000.  CO 

p.oco.oo 
Kcoo.oo 

135,000.00 


26,000.00 
20,000.00 
21,000.00 
15,000.00 
20,000.00 
21,000.00 


J17.000.00  $2,093,000.00  Si.975, 216.50  §117.783.50 

0.00  424.OOC-.00  449,895.20  25,895.20 

0.00  177,000.00  187,591.34  10,591.34 

32,000.00  519,000.00  533,896.43  13,896.43 

227,300.00  5,514,300.00  5,578,946.06  64,646.06 

55.350.CO  1,914,250.00  1,891,308.73  22,941.27 

0.00  U3,OC0.00  93,265.82  19,734.18 

0.00  103,000.00  92,874.27  12,123.73 

0.00  1,050,000.00  1,131,093.07  81,083.07 

0.00  1,170,000.00  1,038,440.74  133,559.26 

243,550.00  1,323,550.00  1,313.353.06  10,196.94 

5,750.00  422,750.00  435,494.64  12,744.64 


[tOMMO    n.000.000.00  1560.850.00      $14,825,850.00  $14,718,365.86  $107,484.14 

to  indicate*  tho  mnmv  ot  U^ut^mnt  the  total 

r.  v  h«  divided  into  tlie  following 
eondtruotiod  <wj>**fcUtu*«  tMjr  ™*  mv*j«u 

approximate  ©u£&»J 

'^0  e*Qt>  000. CO 

Regular  Contract*  "lJoSoIooo.OO 
Special  contr:>ct»  i» *w<v*tj**    700,000.00 

Jtorce  Account   »jrroli  .         ;v: * 
Division  or  works  i  ISSount   586,000.00 

alto   


•  669  • 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
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Statu*  nts  or  <K- tailed  obligation*  incurred 
in  commotion  *Uli  each  itso  of  th«  construction 
prOi;raxit  with  aigounta  paid  out  to  Juno  X3#  19X5 
foXlowa  herewith.  The  .a&osnto  are  su^ro^ated  cu 
to  contraeta#  puyrolla  ani  KJUcrjllun^us  purchases: 
Unle  ?a  otherwise  mentioned  the  ocXl^-itlona  noted 
have  boon  full/  discharged* 

(Contr.-iot.  ftsount. 

3*3  Construe ting  ?ennlo  Court  $  406.50 

lSb»3  Louring  >'t«  laaon  Watsr  lripen  £l4%94 

30-3  jfonder  piles*  Transport  Dock  lt43Q»43 

f>l-3  Chancing  'water  I  ipes  40.c>5 

31*3  Loving  1'elepiione  »irea  7o»9£ 

S84*3  Moving  C^blc  ;ank  Mouse#  etc.  2»09&*G0 

3;3-3  iovina  Hospital  incinerator  £50.00 

X3-H  tfovlng  jfouT  Oil  -;anko  l,X6ii,00 
l^e-K  L;.  vine  '^uartor^jter  uteres  1, 

a#  3  and  4  4f050.co 
X29*>n  jr'oumltttion  *u&rte raster  fltorea 

Xt3»3  »nd  4  6t7Cii,32 
X30-K  lieoettlnn  ,u  rterr^atcr  .Stores 

i,;;,3  and  4  11,D40*00 

ii£X-tt  construction  of  garble  creator/  2t400«00 

;20l-i<  roving  Bain  Life  Bonr-lag  station  2t44a.oo 

2Q3-R  Iron  and  ateei  i-aunchttsy  X2t3^0*00 

XO-Ji)  ,  * 

236-B)?eam  Hire  * f?f« 

Moving  oil  frmka  ^IrZ'SS 

BxpoaiUon  iayrolla  M^SS 

Elsoellaneoua  Requisitions,  etc.  — HkW^P 

«5Stltiy,6<i 

46-3  ft*nt»l  of  Kqul|«?nt    _      •-  0 

Ml  Construct!'  n  of  hoojc  Seawall  C3u.50 
3<>U  Construct*^       (0u#aoO.OOl  C.06X.04 

102**  Sheet  PilWi  Xuikiinad  ^o.OO 
196-n  itomiflhin*  Kock  1*16, 300. 00 J  o.ooo.oo 
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A»3    s-Av.vrr,  w:i  inr-HAl*  (Con, ) 

230K  Toon  lUro  $    303, CO 

jAixabor  YurOl  3XS»tf3 

tfuvnlr.aintf  iuinbo*  i 

KapooilJ.cn  j  oyrollo  aa9.X0 

fUucollanetnio  l:e$uiai tiono*  «to«  -^Jka>4S2ASZ 

$X7ft&9«&9 

6*8  liorliu;  Toot  3Iolc3  In  mi  3  600.00 

;jrivint;  ^oat  JllfeO  in  fill  £6.30 

X-U  ifilliru;  kando  3X4t2X3.4& 

3-  H  ?lXXing  J-inda  eX#4?li.68 

Jixpoaition  ia^rollo  54.2.7X 

tflocoXXoneuuo  toquialUon*  4^640.tiT7 

|30XtVO;itOX 

ly.i!  A»4  »->  i;v  r --  ^Tirn  o?  Gnov^^iJ/ijiA^jUjfi) 

2-U Excavating  *or  3r  »in  Itttch  $  JS'S! 

4-  3  Jftirniohine  3.000  ca.  yds.  oi  fill  3»2f;3  nn 
2X-3  GraJine  lor  -icscr  Uno  Sft'S 
M-R  Grading  Tot  feaa-jincry  Building  X7tJa&.00 
27*11  Gra-iinr.  Aato.  Building  ana 

30-H  Grading  for  Liberal  Art -3,  ©to.  19,oX»«04 

^Otoctlon  (gJP^Jg  4mu,mM  6,411.09 
uontrao-  xw  i  yrxf>  no 

Toot  Boring  Eiwloo 
fc'OVing  Oil  'iaruto  3v!oii7#i4 

SSoelXunopua  Kaqalamona.  etc.  ,  fa, 

$ii£6#007.&a 


.  rt,..,v.  ,  ir-«  5  354.60 

XXX-3  installing  *oo d    Uja  p Apa  ^  w  CQ 

Xl-Jl  Constructing            gj""  awr  3,4X4.03 

1**  conjtructin    -at  •  SiO.OO 

67-3  ?inio  ^  ;>° «™  ^rcisn  J .aviiion 

X3-H  Construction  o*    orc*u»  at900.S3 
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jXg  A>5  zzJ&BMJMM  icon.) 


17-n  atom  and  Sanitary  Sewer 

«ifc»H  i-aln  Koadsmy  :Scw© 
117-U  rreiiidio  Stores  ;i©*?er 
l&l-H  3tor»  Box  a:;d  Urain  4ewer 
iiOO-Ji  tforry  Buildinc  and  3<iTVlco  ftpod 
aol»H  Court  of  Honor  tfewera 
204*ri  Live  Stock  auction  taiMV 
SOO«»K  Court  o*  ial  a  and  yiovara  3e«QT 
309*K  Court  oJ"  Abund tneo 

2&6*R  Teaa  iiire 

JLuaber  Yard 

jfurr.ialiin£  JLu&fcer 

1  ipe  Bought 

Exposition  iayroilo 

lsiecellu'  o  ua  ;»cquinltior»8,  etc* 


62*3  XAop«ctiti£  and  t  tfti*Ui  materials- 
6  >')  Boring  deep  wctllo 
04*3  uato  Vetera 

Borint;  oXla 
10*n  construction  of  service  water 

ftyotcn 

lOfi-Ti  Boring  w*H  Ari  J  re9Mio 


fc3C-K  Xo-irt  Hire 

Ulster  Y-rd 
FurnifiUlng  Lutabov 
K:tpo-3  ti  n  Co,  i  .^rolla 
I  ittcel!an<K ua  < toqultfi  Uono 


Anount* 

&$6,499.50 
4,674.92 
5,7C0.C0 
3,998.00 
4*500.00 
4,734.03 
14,409.8;S 
6,600.00 

4,7&i.9a 

7ii3.2o 

£36*50 
1,636.25 
6,007.31 

.[r4»36fl.fte 

$99,014 »ve 


3  74.34 
1,163.70 
4,699*90 
3,966.00 

63,192.46 
366.28 

i239.10 

£13.97 
6,803,44 
.  /»Ctt7_>JU> 

£76,477*40 


v  6:11*05 
4,946.00 
450*04 


869*3  ftxt«nolor.  oi  *il^*- 
307-3  DtlvlH;.  Tiles 
16-n  construction  or  »* 

Seam 


€14*41 
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2>rOMEB  cr  V  «9M 


Ctnr  £2£>'»lz-\^ 


yg*T,a  **.iiT.£   lJBBa<WK3    *SCE  }.'4lf 
}  i  ~Z  \  ~Z-i    y  •  !  *  * 

?asxi»£jXi£  lasher  '  r-r  Car-^i 


^ar.;  ar«a:  «*ix»  iuffiprciAi 
2asr-t«»w 


w^l.    ^STt^  -'  -»    •  88  -  — 


i  1*1-,  »t 

m  1  - 


At*  4-1 
-  -    »    -    j .  * 

^.-a  t  -  .    --  »•»» 
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PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Division  of  Work* 


EE3j  A-9  —  gg  .1Q?r:  y-.}^Y  ilJ.IP 
jwiii  t-  .,  w.Y;i'.»> 

pon tracts 

40-3  yur  lolling  1  Sow  Triplex  Tursp 

54-3  lnnpectinc  an  I  Ion  tint;  Apron 
162-3  #urniahir.g  j  ock 
165-3  Construe?. ion  of  a  hunoa  over 

apparatus 
243-3  Intension  of  Saat  Dock 
36-3  ftontal  of  Apron 
367-3  Installing  Apron 
390-3  Construction  or  fence  nro -nd  uhsrf 

20-U  Erection  of  icrry  Slip 

2l*8  3tool  Apron,  <.«*-c. 
Hydraulic  3  lant 
iiocJ:  3es  »ull  (jl.i,o00.00) 

3>tt  'iroatin^  Idles 
113-Jt  Conatructi  n  of  Hook  Bra&teiter 
19b-n  iTurnlahlt3£  nock  (;ic, 200.00) 

;*30ii  lean  Jlire 

Lu&ber  i'ard  •  ffurnlanlng  :  ur&cr 
JfocposJ  tion  Co.  i  ^rolls 
Macollanouua  Ksqalal lions,  etc* 


7-3  ncntul  of  ;:vct,cr  "Colden  Cate" 

yurnisaln?:  1  ilea 
66-3  Fainting  ilea 
511-;;  Extension  of  snsrf 
ti-ii  Construction  of  ^ir.rf 

9iarnlahl»<j  P.oe*  ( ,lof  .sCO.oo; 
515-tt  Tiaibev  3crc«na 

236-H  Tew:5  ;llrs 

312-3  Furnishing  :  uribcr 

594-3  Pipe  nailing  Around  Jfacht  -arbor 

lOV-'i  atevc-iorint.  Lusbo* 
J.unbcr  Yard 
pumie  lint  Junber 
exposition  Co.  Wjo Us 


57-3  rurnls)iing  "ie9 
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AxsojAnt* 

$1,096.60 
60.00 
2,494.60 

3,300.00 
1,246.00 
1,600,00 
6,262.10 
657  .a? 

43,379.02 
fc,600.00 
9,B66.00 
6,41fc.46 
7,  t>  15.^0 

14,980.60 
5,400.00 

37.50 
1,764.63 
36^.41 

-$117,606.55 


3  2, 330. 12 
1,763. 98 
405.70 
0,573.71 
61,313.60 
6,400.00 
3,013.36 

434.78 
1,704.73 
1,630.00 

143.09 

516.94 
664.09 
96,74 

$74,641.65 
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PANAMA-PACIF1C  INTERNATIONAL  EXPOSITION 
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a-11  mm  saioMTiCfii  r^-r v.\KS. 

Contract.  Mii!i-r±£» 

Construction  of  i^lno  Jiouao  *  XfoS2'S2 

344.3  yurniahlng  J,UEib«r  Sn  m 

lse-n  Furnishing  nock  (ne.aoo.oo)  if™°/™ 

74-B  SMtnl  oiling  Ivollinf;  atock  ^ilS'Sa 

107-K  tftovedorinj;  w** 

*on«  Hire 

I,unbor  Yard  416.03 

/urniaiULnfc    unber  2*&!ii 

SapoalUon  Co.  r.grroila  n  Jaa  *i 


.        -  -    «ft  $©,40»,t>0 

4-H  Construction  or  jftnc*  3,650,00 

304-K  Construction  of  Bounduiy  *enos  • 

lOK  570.55 
23G-H  Teon  Hiro 

Lumber  Yard  3,&S3,60 

?urnia;iin&  i-uabor  b.373,13 

Exposition  co.  myrolla  1.557.60 

tfUMllofttowi  hiquisitioiw,  etc.   


&i4,«&0.41 


18«n  '5  160.40 

Kenans-  ^lU*"  ^ 


142.K  G«naral  Conn  true  Uon  £4 
243-H  Construction  or 

io«n 

S36-K  TO  -si  /iiro 

564-3  Boil  A.  10  *?houa©)  300-K  ■ 

103-3  furoU**"*  i*w*«J  299,35 

J  Hot  TramMm*  -Ol.^.OO 
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$  B,4&0,94 
7,733.00 

011.07 

1,6&0,00  ^ 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Division  of  Work* 


p:m  A*14  **^W* L(Coruj, 

159.3  >?uv»lahln£  lumber  $1,030.1?> 

163*3  ?urniahinn  Lumber  .        1,0X0.06  )2,7<;l.ii6 

Lunibor  for  Lumbar  Y*rd  3,006.14 

Sxuoaition  Co,  Payrolls  10,74;;. 00 

iUacaUaneoua  Kequiaitlona  .  ,,6»4vl.PA 

$41,976.16 


23CH  T«ao  Mir*  *  7oU.oo 

fcmsbar  Yard  «p 

Furniahinti  Lumber  JsS  bo 

Rxpoai  lion  Co,,  payrolls  * •906.70 

£lacellancoua  . ,  ,t 

1X0,1X0.79 


I  1,761.93 

229-3  rtnlniiing  surface  17,461.66 

124*R  nock  Surface  8.724.78 

266.3  Grading  Tor  t*Ton<i  *iano  5,866.88 

871*3  yurnlaiilne  clay  4, 455. 01 
350.:;  Raullas  and  Spreading  CW 

16. U  89, 190*63 

836.R  ?or*n  :Urc  2,000.00 

Bock  fcr  Track  615,30 

yurninhin    labor  4,646.66 

186*21  DralUA**  for  **ao«  38,103.31 

fcxpouHio"  Co.  I^yroU 3  6.446,65, 

Kla««llan«ou«  Roquioiuon.1 


3101,303.65 


1,070.37 


396.3  Furnishing  Cind*ra  ' 

I6.n  3,300.45 

236-8  Tg  sb  Hire  MlS^n 

136-R  Mock  (^16^.304.67  640,46 

402*3  Construction  »l'f~xmom  f  ^{•JJ 

jUrnl-uliftii  i**£vroU.  5,7ob.31 
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firm  a-ks,i  —  ath?. 

contv  >ci« 

Kiuoollanovua 


?VV.)  (Con*) 


Anpants 

$ic#&fci.o.r 


lo-h 

.36-11  Seara  JUro 

A^rocnent  for  ravine  lino 

X*pooi tion  Co.  Payrollo 
UX  scollanc  us 


3  68,31 
<;#000,C0 


le-n 

a36-R  T«raa  Hire 

BxpoalUon  Co.  J-yro  1« 
lincollann >ua 


9 


103, e7 
11.40 


507,71 


r  p.-  voiAfiHG 


Kaposi t Ion  Co.  Payrolls 
m»cellun@ou9 


|  i*f513.&G 
soi.M 

$  3.014. ?C 


»U-3  ;-uv(-.i  >:;in„  tosber 

l7a-3  Furnishing  I-un***  Kwla 

17C-3  :funU-;i!in0  Luc&er  Sui  £i 

177-;)  Wviitohlnz  Uicfce*  ^S?S  76 

179-3  Furniflhitiij  iSi'S 

184-3  fernloMiV*  ^^bor  'i 

JurninhliK  JUb*«  0  ^ 

'3-D  Furnishing  l-ucfr©*  i  Vol.  41 

303-3  srurni  fining  lAis^cr  V«>i,09 
aOft-tl  Fuvni  iihin#  ib«r 
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jffi3.jLA»2Q  »«>  IJOtyW .,YAftl)  (Con.) 

contract*  >  Amuntt 

210»3  yurnlo;ilnu  Lumber  :^.57 

237-3  Jfurninhing  lumber  1,057.04 

24'j*:5  Turnlahing  lAcsb*¥  241«2a 

3&5*3  Furnishing  lumber  1,0S8.16 

^urnl shins  Limber  45i).oU 

lir>9-3  /umiohlng  Lumber  7bG.92 

260*3  furnishing    unber  77a. la 

267*3  ?urr.ic  Jn.;  Lumber  1,  537. 27 

892*3  Furnianiru;    utaber  1,524,07 

276-3  yuroiohln^  J^unber  tt&>.07 

£08*3  yurnioMn*:  Lursbsr  2,146.57 

393»3  ^urnioliin    Lu&bar  916. ^> 

7hie  account  ehowo  »  lona  to  the  tiwi 

of  transfer  to  tho  Storfea  department  of  i,/<J4.t>* 

Slo-O  Extension  oi   >u^p  ^ 

5}.9-;J  Boring  *tUjl  gff>§7.&0 

347«U  Boring  oe+lfl  v%o.qg 

*90-3  Leasing  Klawnd  lot  (W7.«o)  ^-Cw 
(J»aUnoa  to  operation] 

fcil-ft  Filtration  runt,  etc. 

li>-U  6.55 

Toata  Hire              „An«  4,163.63 

Sspoflition  to.  .  v^iis  ej.jin.ci 

$o5, 21^.74 
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K^r-oaitio?!  Payroll  o#co 

$436.01; 


MUSS 

10 

35C-R  rc:m  Hiro  $399.70 

K:rpoaltion  Inyvolla  C>44v,95 

} '  1  n  c  o  1 1 on  o  •  u  o  MJ>t?Hk  L,  40 

31.}t3;>t3.05 


31-a  Conduit  Syateia  5  gtB83.4a 

Concl&tt  Syoteia,  Exhibit  lildg.  Xlt907.08 

Cor;i  it  and  Bjanhol$9  V74.54 

18 

23(J-a  X«aa  Klr«  676.70 

Katcri-ilfi  6#707.64 
Littler  Y;:rd 

Reposition  inyroUu  tlf£!n!#^ 

Eiaeo llano  UB  ^Juiiai^*A 

|B7#04S.53 


in-) 


10 


383.48 


E*pooition  Payroll*  iT5?5  94 


™  pppnATlVK,  lAk 


l.;C-i;  40  xwfcoUo  ftanjetora  ^iSn.oo 
l:iV.J>  &  yuraMUo  ^n«oto«-  gig*  00 

SO^R  M.  Arc  atond«rd« 
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c  aa 


los&*?  Yard 


1£- 


lt  ^?.?4 


jr**>  *  X  •  ?  J 


12 
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PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Division  of  Works 


ITEM  B-14  KLKr.T^TrArjw^p^^ 

KKVULVI1IG  ACCOUNT  (Con.) 

Cdntraot.  - — — 1  '     .  . 

— —  Amount. 

Miscellaneous  $705.93 


$2,395,98 


ITEM  B-15        TELEPHONE  SYSTEM 


389-3  Const.  Pay  Station  Main  Tower  $608.00 

379-S  Const.  Pay  Station  on  Zone  684.00 

338-R  Const.  Pay  Station  #1  1,656.00 

359-S  Const.  Pay  Station  1,205.41 

Exposition  Payrolls  7,958.28 

Miscellaneous  15.665.78 


$27,777.47 


ITEM  C-l        AUTOrATIC  SPRINKLER 

SYSTEM, 


217-R  Const.  Automatic  Sprinkler         $128,493.18  # 
Exposition  Payrolls  517.75 

$129,010.93 

ITEMC-2  —  FIRK  ALARM  SYSTEM 


89-S  Wooden  Duct  System  $364.96 

233-  3  Furnishing  Twin  Conduit  Cable  364.87 

234-  S  Furnishing  Cable  4,055.14 
175-R  Aero  Fire  Alarm  (036,306.10)  23,856.18 
174-R  Rental  Fire  Alarm  (Balance  to 

operating)  3,544.00 

Exposition  Payrolls  '  4,285.67 

Miscellaneous  -4,074.19 

$45,545.01 

ITEM  C-4        PORTABLE  CHEMICAL 
FIRE  EATIIiGUI3HER"s7 

131*3  Rental  of  Chem.  Engs.  and 
Extinguishers 

18 

236-R  Team  Hire 

Exposition  Payrolls 
Miscellaneous 

$3,255.42 


32,845.68 

25.65 
184.29 
199.80 


#Not  transferred  —  $4,903.50 
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Contract*  >&2Hn&« 

89-3    Wooden  IXiot  iJyetesa  $  3G4.9G 

233-3    Furnishing  Conductor  Cable  5,lf>4.89 

-Exposition  i  cy  roll a  *A*2p°AA 


$  9,779.98 


DrodrXnr,  tom^  aacreraento  >iiver  3,974.43 

10-u    Driving  Dolphins  on  Cca  %fell  21 6  ,40 

11»3    Hental  of  Tugboat  'itemitch*  3,725.00 

12-15  ^heatliins  deci:a  of  Bar  :'cs  53S.32 
13«i>  Rental  of  Utters,  Barges,  etc  3,113.17 
14»ii    Hental  of  Anchor,  iisrrcs 

and  rontoons  143.34 

lS-o    uheathlng  Steeds  of  Barges  489.04 

ir>»ii    Rental  of  Crab  Bucket  18.75 

20-0    Kent"!,  of  A  chore  >.  Chains  35.70 

34-ii    iiepairin?  Crowley  Barges  850.00 

43-  Li    Furuinhin^  l.oaa  115.00 

44-  3  ■  •  49*7f) 
59-3          "               •  494 • Sd 

247-S         •            Manure  5,560.10 

Unloading  Loin  i^JSi'S 

Furnishing  >r.nur©  *^  rn 

Furnishing  Loan  5r-&.ou 


23»R 

64-n 

5S-R 

16-a 

23£-:i 


Exposition  i  nyrolls  S»t*M.7» 
sasoellaneous  Requisitions 

-1  94.913.72 


..  .  Miiri  11  nrv  03"  en  Mouse  §1,445.00 

230-3  Conut.  of  Auxins^ 

^  „  *    riiree  Green  Houses  7  , 

lO^H       M  ■    X^th  House  l.^S.Oy 


0.00 


KSSSpSf^-W.  etc. 

I  10,248.07 

197-j  yumi«hi»8  60  ir  n^e  T  1,823.751 
381-B    Tree  Boxes 

le-a  i^.35o.in 

238-K    Team  Hire  70,138.18 
ilsjita  ana  irees 

•  682  - 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
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l'lanto  &  Treeo  •  Credits  -  6,752.83 

for  Uale 

Equipment  $  5,144.97 
Exposition  Payrolls  254,1&6.C1 
tfiscell&ncouo  acquisitions  jS^a^ILd^i 

Balanoe  due  948.75 

I tm  P»5  — >  Q.Vp  :?i  ;:>XiiT!iX.DUXI03  :-IYoT/^. 

45-3  Furnishing  2nd  Hand  iip©  $  3,927.30 
18-ii 

£#3-tt            Hire  103.95 

fjcposition  l:ay  Kolls  11,897.27 

Miscellaneous,  acquisitions  ^JuMdbjLS 

$  20,702.65 

fcxposition  Payrolls  I  co.oo 

miscellaneous  -.-Aft.?,*7..?, 

$  167.77 


•  603  • 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
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x$>*n 
X70»n 

3d0*li 
S3o»a 

30i>tf 

xa*H 

226  •n 

X36»R 
100-a 
19X»8 
104»(i 

X9S«»3 

X96*S 

Xi-7-K 


Driving  J  lie  foundation 
*     lilea  for  Colusns 
Furnlohln;*  :;teel 
Freight  on  :itcol 
Erecting  utceX 
Gen oral  Construction 
Fluaftlng 

Interior  Partitions 

Kl cc trie  Irinj 

*lre«i  roofing  aud  Minting 

fc-lcctric  firing  for  ltg# 

Office  A-arlttions 

Jfurniohin^  itenohss 

i&opisy  Oaeoe 

Tena  fir© 

Beofc  for  laving  (&6@» 3&4.67J 
Furniahins  l»ttsli«r  ISS43.47 
*  "  2500.43 

«      •  *  0360.64 


$  V980&»80 
X,&C$.60 
01, 251.43 
22,275.10 
18,070.00 
343,000.00 
3,603.00 
66,7<30,B2 
3,353, &0 
3,935*90 
4*>5»00 
750.00 
l,&O4.00 
1.S7&.00 

X, 519,53 


Lumber  v&rd  •  Furnisning  Uxatot 
stevedoring  Uaabey 
Construction  of  Anne* 
Imposition  layroile 
nioc  el  Igneous 


29,^47,S7 
t    1,7  :6.3B 
1.791,06 
X3,940.00 
7,070,63 

£020,^X4.09 
X2,040. 


X7-3 

3(>>tf 

206*8 
^7o~ij 
24;3*»U 

£4cJ».n 

206*3 
C>  ■  7  •  ^ 

37t*»ii 
Xfc-H 


Test  Hies  for  foundation* 
General  construction 
>'iniening  Contrast 

cold  ater 

Coiling  i»  u-rt1s  -uarter® 
Tear.  Jiire 


$  1,840.38 
160,027.70 
X,360.00 
X0t433#3& 
X ,904*90 
400.00 

581. 2& 

)      mm.  71 

gxo.oo 

7S.04 
150.  OC- 
104.00 


3 
It 


X, 324.00 


•  flB4  • 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
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7o»a 

71-3 
72*3 
73*a 
74»3 

91*i> 
149*3 


ftoclc  for  Paving 
jrurniahln^  ?4iat>er 

m  « 


9 

II 


$  7^9,00 

£10,279,53 
9,909.11 
10,390.11 
13,3?4.17 
11,140,17 
503.  c,7 
l,D53.i6 

2,004.03 
638.97 
3,0  51.45 

Attorney*.)  final  cettleewnt  of 
Contract  vrtUi  taw*  &  JUr^ttw  S#tS?*^ 
*xpoeition  inyroUs  J»  *gj 

i-loocllciicoue  i^quisltiona  llt*72.67 
tfroaa  Ltt&bar  yard  (a*20) 


■ 

n  * 

«  * 

Lumber  ^ard  • 
lurid  ohlng  luaber 


G7*H    otcretlortns  tarsbor 


S,f>GG.0< 


95*ft 
96*R 

270*^ 
393*8 
243*H 
249*» 
S03*lt 
200*8 
30^ 
570*3 
373*ii 
16*H 

136*3 
392*a 

101*3 

103*3 
105*3 
lt>7*3 


0ctior.il  Construction  « 
Electric  arinn  f*?^*f°; 
yieo.  Wiring  ^to^ooj* 

coxd  »».•*  (i^r 

EMS  ^n«ra 
Conat.  of  ;noto  ^0i-i8 


teas  i-ire 

Hock  for  Paving 

ittetio.  iiooth 


209,571.37 
19,{V"9.50 
2,579.90 

1:>5.00 

3t7sa.co 

1,$81,28 

270.00 
155,00 
1C4.C0 

4369.00 

705.10 
1SS.C9 


« 

f» 
if 
* 


I12.C73.07 
lt>,U7.?7 
12,527.14 

U,a-iG.&9 


C3*r>m.73 


PANAMA-PAC1FIC  INTERNATIONAL  EXPOSITION 
Divition  of  Work* 


cojo&r&cj^  Ml* 

UteveSorXng  Luiabor  $  4,5X0418 

Attorney1  a  final  eettlcttaent 
of  contract  'with  :<ocso  au<l 

ItxjKJiiitton  Payrolls  7tC<5e.3S 

£535*:50X«24 

eoH    lile  ^'ourKUtione  *  14.X99.45 

108*3    Oen<:r<d  Construction 

2CS«8   iltctrle  firing  (*va39»*o) 

Fini shins  Ucc.  ilins 
24^H   Coia  sfater  J'aint  (£22,435) 
449*H    i>.  C  •  Li  gating  1  •  J**  •  ^ 

803*8    Sood  i  Olaoo  Ceiling*  Sr,, 
206-*    ttirnl  siting  rofXcctor* 
363-0   Otd  vital  aod  Sron  iHitttj* 
370-s.  CaiXiaga  Quanta*  ^uartoro  l04.og 

....  7S9.40 

nock  for  Paving  ^ 

**2*|  •  •  7,793.93 

Sels  «  *  10.7D3.0J. 

*  46A*j&§ 


107-H 


Attorney  »t;*":*I«raa  .}  j:Ctoraon  it$«fo.00 
©ontP&St  *itn  r^  0.469*50 
j-xtjooition  Peyrftiis  5^41*22, 
lii  ooell  oneotto  — -  " 

$S17t406#©9 


-  366  • 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Division  of  Work* 


no** 
no*n 

333*3 

333*0 

UOU 

2c8*R 

333* 

240*H 

249*ft 

206*y 

303*a 

3?C*3 
lt>tt 
836*3 

iso-n 

992*3 
139*3 
140-8 

ia.j 

142*8 

U3-a 


Wlo  Inundation  (  !M#U0#5Q) 
Ocneral  Construction 
*  *  ni  eliin^  conotruoti  on 
Elnlsning  Construction 
iftittatoing 

3i cc trio  firing  r>3S25,50) 
Furni  ©hi  n<s     fl oc  t or o 
Cold  ^atcr  *&int 

Starniohlng  Jieflcetoro 
Galvanised  Iron  .luttoro 
Ceiling  for  auarda1  Quarters 


Team  i*ire 
r.ock  for  iaviri;; 
•  tins.  Booth 
ifarniohlng  ku&fcer 


« 

M 


rt 

* 


ftlf3L2«&4 
11,031*68 
13,974,4a 
10f40§,©8 


11,&39,33 

xso,gi2,g7 

ilfc.OG 
l25«oo 

13,772.60 
2,148,08 

200,00 
3,745.00 

190G1.2B 

216 ,uO 
15S,C0 
104,00 

9&8.1G 
542, t^v 
186,29 


f,unio*r  Yard*  irurniening  imfoer 


107-U    Stevedoring  kussber 


AttOm^T*®  final 


cettlericmt  vdtJi 
litrehlo'tf  rresse  &  isteraon 
gxpo^i  ti  on  i  ay  roll a 
riocell^ncouo 


68»i4f*,e<$ 

3,071.92 
428*08 
2,991,47 

4 » 250, 00 
6,7X7,66 


£   Hot  transferred  by 


$  300,019.47 
|  1,896.00 


24-a 

aoe*H 
3$3*a 
15?-;; 
193-:i 

206*8 
2&1-J 
337*a 

ia-H 

230-R 
13$*ft 
324-n 
3^2*;i 


Ci  merol  C  on  a  true  U  on 
Fiirnidiing  %rmen 
a oo trie  siring 
xiocx<X  &  Glow  celling* 
lust.  Open  ;>priniacro 
Inst.  f;Xa8s  in  *«;t 
yurnislting  deflectors 
i!j.nUn^  Hoof 
impairing  i'oofs 


Tosm  Hire 
Roefc  for  laving 
imrnioHing  3o#ucu 
iiteno.  Booth 


Sol, 


iter 


$  437tCJ<#.83 
13,985,91 
3, 240. 9 0 
ftS6,71 
3,650,00 
335,60 
514,00 
1,170,00 
277,00 

2,fiOl.XC 

Tenk  500.00 

i«8,se 


-667* 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
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23*3 

Lumber  £23,3?G.50 

24*S 

it 

•  24,070.07 

2o*a 

« 

«  .20,436,03 

• 

•  50,47^.70 

bog 

•  412.15 

• 

Jiuaber  Vard  *  furnishing 
lumber 
28*ft    Stevedoring  l  umber 

Judgment  In  Anderson  Suit 
J^q>ouition  r  enroll 3 
fciuoellaneaus 


#    Bsasneo  due 


3,600.18 
7,38&.7S 

16,939.59 
#  &§0,053.63 


406*  a  5en«ral  Construction  t  4,32-5. GO  I 

j    MUM*  *«©  3.601. OQ 


iio*a 

13Q*a 
i;i-a 

S41?*1S 

331*8 
303*B 

333- J 
363*3 
370*3 

SJ7*i 
18*B 
£36*R 
136*11 
162*0 
183*3 
154*:> 
IS&*S 
156*1) 


rile  Foundations  $34,110.26 
(Je&er&i  Construction 

H-urabins 
jt-lcetrlc  spring 

Finis&ing  conctruoaon 
STcKHi  &  Glsse  Coiling© 
SUrtaiani^  reflectors 

»  * 
r^ilvanired  xron  (Hitters 

Kin^KSr^oal  Booth 


Tessa  Hire 

So<&  for  Wiag 

yurolchliu  juust** 


122,500.03 
207,632.72 
14,274.3 

1,581.88 
1,543.00 

;k  o.oo 
AGO •?! 
270.1/0 
200.00 
155.00 
K>4.00 
1,410.00 
545.00 

3, 608.57 
403.^0 


ti 

4 


§  0#9%7.^O 

11,  ©<IS.3$ 

12,  2(52.49 
19,812.30 


6(3,161  .«0 


I 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Division  of  Work* 


*r*mmmtm*»*b***m*mii'iimm»maiifi  »r^tt-vn~m  .'»>  mufti  i»".»i-»r<y^»,i»-«if-»ait » 


lumber  Yard  •  fmrnishing  lumber  & 

107-R   JJteve4orln3  Lwfiwe  4,c>00«09 

Exposition  rcyrollo  7,911.39 

MiocoilanGoua  ^JiMZ 


f    Lumber  returned  to  yard. 


$338, 477.00 


30*3 
2®S*K 

$03*3 
2. 0*3 

?0O*3 

570*8 
18*H 

X44*tf 
145*8 
X4S»u 
X47-G 
140*S 


X;//»H 


liXe  foundation 

General  Construction 

111©  cxuotern 

iluafcing 

Electric  firing 

Transfer  table 

D.CUUghting 

tfaod  &  alas 3  Ceilings 

Furnishing  ^efiectors 

(5  al  Van!  son  Iron  (tatters 
Ceiling  for  ouordft9  vjnarters 


01»It 

322*S 

206*8 
870*8 
240-H 
£49*»R 


Xeam  Hire 
Rock  for  .aving 
Furnishing  unmoor 


« 

H 
It 
ft 


ft 
ft 
ft 


g&fi ,9*8.98 
IS ,940 ,33 
15, 70S. 84 


$  70.S05.S5 
237,433.35 
388.77 
10,707.08 
g,91$.S8 
6,133.71 
1,581 .28 

e&r..?i 

4O7.0O 
200.00 
165.00 
1O4.00 

3.G70.X5 

409.00 


Stevedoring  Lumber  f 
Attorney9'  final  ^tti^nt  of^ 
contract  with  tone*  &  i.ereotrca 
y;xpo3ltion  rsyrollo 
^iscGllsneouo 


04,144.57 
3,320.71 

4,333.34 
6, #48. 51 


#  401,407.04 


iftljn'W"^ 


Xilo  i'cundation 
r>#nrr«l  construction 
Jini^nj  extraction 

ilutd>ins      4  , 
Electric  tiring 
Ktectrio  Wiring 
f;old  rfater  I  -am* 
decorative  Ughtius 


13c00O.55 
250,875.06 
1,200.00 
24,343. 61 
3#25b.90 
450.00 
3,792.00 
X,50X.S5 


689 
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so.>n 
303*3 
37o*a 

206*3 
£3C>Wl 

X3<**n 

9i>S 

9?*u 

$a*Q 


IG7.R 


^oo<l  end  raaoa  coiling 
QslyraU  2«4  Iron  Out'tora 
CoiXin^a  in  ^uur&a*  c-.jttirtcra 
yural  siting  JicfXeetoro 


Yooia  Kirs 

Roe's  for*  having 

Furnl  aliin^  t,u:5i>or 


* 


M 


34,5o:%<>2 
22,624.79 
X2#Xc?2.03 

X0|*K5.97 


#^.7X 

X55.00 
Xf4.t>o 
339.00 

X, 344.45 
44^. CO 


60,533.94 


hwafoer  Y&rd,funiiaMn5  lumber 
lit ev  ftderlng  Lumber 
Attorney's  final  miUzmt  of 
contract  situ  J.xncro  &  &erg??tr$ia 
J  xpoel ti on  J*ayroXX» 
^ieooll^esuo 


1;777.33  # 

4 0 353. 33 
&,27i.f»5 


.  3r044.,7fc 
|30Q,3O9.42 


#   Lumo^r  returned  to  Yar4. 


?6*r 

7/*ii 
803*8 
270-3 
246*H 
249*8 

330*^ 
34G*8 

870*3 

18*K 

23<3*tt 
XS6*R 
892*3 
©2*S 

e'3*s 
9oa 

Xo?~H 


Genorca  Cons  true  ti  on 

lXumbiiv;; 

3d.ee trio  siring 

Cold  -at or  £aint 
i)»C,U  gating 
^imiehing  ;;efloctors 
Eepa*ri«$  t&yXignta 

■  vror-  in  iuanotruae 


©aXva«iseS  J run  Out tors 
C«iXinss  for  Guards ♦  ^rtoro 


10,949.78 
2,172.00 

400.00 

Xf5&x.£5 

£3$,  00 
473.00 

155.00 
104.00 


Tessa  r.lre 
Bock  for  iwlm 
ateBOgrspns**  *'ootn 
yurni  sni  nr;  f  >usib  or 


14,984.44 
14,?r?5.14 

atcvedorlns 
Jixpooition  >?ty^Xl^ 
KleceXXancous 


8,337.97 
459.00 
XBa.^9 


63,046.94 
9,160.48 
4,t*B7.0S 
9,748.50 


$386,C>3r>,33 


_  Mo 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
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iG4*s 

X43-H 

Xtt>H 

105*11 

xo4-a 

207»H 
824«»S 

<S5?-i* 

202- r> 
la*** 

1S6VR 

xr>Oii 

XG7-U 
XCB*t> 
X?C*b 
X71»tf 
X7o-,i 
X74-U 
X71i*i> 

107-H 


ilXo  Foundation 
Furnishing  :jt€0X 
rrcotioa  of  titeol 
ConoraX  Construction 
MurVbins 

Hot  Sfafcer  Heating  iXont 
m         m         m  « 

ConatrueUnc  -oiler  nous© 
Altersitiono  toiler  >'ouoe 
Construction  cf  Instigating  J'ouoe  X,047.t SO 

Construction  of  Vestibule  3?(  .oo 

Installing  12  vasea  SCvj.oo 

/Xectrio  virins  1,680.00 

r&intin^  i>oae  2,o65.oo 


$  2,31X.10 
43,370.00 
10,848.00 

4,X30.H3 
5,775.(;0 
2,^2.00 
2,r-X5.C0 

465.00 


Coaotructins  Sin4 
itQCk  for  J  svini 


&res& 


If  one  o 


* 

# 
ft 


3A?uoer  Yard,  turnU 
htavc&QTini:  lur&cr 
reposition  r^yroUo 
?  i^eollaiieou3 


1,657.29 

*,&0§.oo 
2to&o.r>9 

X, 924.40 
(3,^0.33 
6,903.00 
5,703.67 
5,675.54 

g  lu.50or 


SCO. 00 

X, 609. 00 
2,030.00 


34,X40.63 

x.^aa 

2,710.40 


3  352,050.51 


227-H 

r::::>-K 

221»!i 
245*K 

£3o*n 

257»H 

18*8 

236»Ji 


rile  Foundation 
General  Construction 
raumMna 
>  lee  trie  Urinr; 
Heating  end  ventilating 
kcaoinj  #ans 
Acoustie  Correction 
rental  of  cxisirs 

2oeza  Hire 


3,4o5.?o 
X?9p073.f)0 

5t392.oo 

3,X^.-'.'«0^ 
4f3X9»00 
725.00 
8,000.00 
71. 9.  no 
BOO .50 

735.25 


•  en* 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
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£$5-3  Furoiohln&  l«tt®ner  §&,$#9,G3 
ZGV-tf         •  *  3,759,10 

2tt-a      *  •      7,  903,14 

262-3         •  *  3,4£0,47 

263«#         *  •  3,360,14 

264*S       •  •      JbdSliUL ■.  #a»#w»»Gi 

lAXzbQT  Vnj'd,  ^amiaMnii:  Lumber  3,902,97 
107-3    Stevedoring  lumber  2 1 Oil #00 

Exposition  i  ay  roll  0  9,240,40 
ri-jcellcneouo  10t37S,00 
lilt  orations  JkkidM&i  * 

0270,870,55 

£     Balance  <2uc  I  10,160,00 

356-0  J  lie  foundation  •li25?*2 
S16«H    General  Construction  iu,via,<^i 

236-H    Tcum  lire  4n  2 

3Cv-a    Furnishing  Luatoer       p  VVI?*?? 

Lusber  ^rd.Famiohin^  lunber     4 -^5.55  * 

107-8   stevedoring  fcwnber 

imposition  i--ayrolla  «t5*8 
rioccllaneouo  ^^AA^^sAa 

$  gd,®37,38 

£   Lumber  returned  to  yard. 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Division  of  Work* 


i 

\22*n  rile  foundation  $  6,599*4$ 

X2-9»it  Fumiahing  m&  Meeting  KteeX  X57,4X8*0O 

X92»H  General  Construction  £14,S09«X3 

S?<>  Arc}dtcotural  l.'odolo  X8,3Q&»00 

863*8  Koofin^  lor  fountains  1,800,00 

ld*B 

230-3  Teao  Hire  5flX.6tt 

2l0«a  Fumicliin*  J.unbcr     0  X^«S3 

220*8  ■  *  StOX,C© 

22X-S  •  *  6,711.01 

823*9  •  •  7,340,28 


84,063.67 

f*u#fe$r  Yard,  rundafcin^  ixs&w     1,795.52  # 
JLC7*ft    at«Tedorin^5  Mwber  1*22  •3 

imposition  rayroXX*  5*  «*S 

ri  tceXXoneouo 


413,711 «»X 


£     locator  returned  to  Sard. 

**    ftcnml  Contraction  *  "I'oS'SS 

341*:t   Construction  of  anno***  ■  SSlSS 

S2*3   furnishing  idnoleua 

VUiuftdtiliig  Ox&des  muw 

Decorating  koobw 

57-3   Spending  **«ctr**  34S .™ 

Gl*a    Installing    ^oh  -Mjtton  1.X8X.7S 

Exposition  -foyroU*  X4!Wo£  # 

SieeeXXanoous 

0  76 ,753,  64 

5  the  total  indues  rep:dro 

'   *5  tLfil  30  oTaeoount  of  firs 

of  tx.^***s** 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
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9i*»K  General  Cons  tract!  on  $  20, 539.96 

l99*ft  ^taff  end  ilacter  Works  6,060.00 

2C4»a  Glazing  163.00 

224*tf  Claslns  477.00 

2o7*a  Btfcir  «-ork  42S.00 

20C»a  >\irni  chins  il&rdware  463.00 

223*3  Sfooet  Ketftl  i-orli  l#348«00 

E27-.3  Flaotic  noorin:j  710.no 

23o»a  Mcctric  (tiring  737.56 

r:^Oi>  Furnishing  tile  1,533.74 

IB»K 

236*a  Tessa  Hire  256.80 

16Q»S  Furniohinr  Lumber    4*  3,233.28 

lfld,#a         *               "  M?3.07 

Lusher  Y&rd  *  yun&shlng  lusber  1,-33.07 
3 sponiUon  i  ayrollo 

i  :i  yc  ell  aneoua  JU228*^& 

Kotel  £en«i  Company  paifl  §#,000. 
tmrt  cost,  leaving  net  coat  t© 
Exposition  £40,642.62 

ItigetUMtoao  1  1.554.20 

329-K   Contraction  of  Nation  M.1    i  7,673.10  ^ 

680^1            *              «t  «      !lo.4  6,023.00 
335*H  * 

18-11  13.10 

236-a    Tesa  iilro  1,960.20 

i:?oo3ition  layrolie  V;7.42 

I  i  5c  ell  an  oou  9  -"*"^u* 

#83,283.76 

$  1,777.54 


jff   tt&l&noe  duo 
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jffraf  p-pA  »«■  RACii  track  mmiUimm< 


31J>R    Conat,  T&jqq  Track  Grandstand 
tfi  {Charged  to  602-K) 

31D»tt    Conot,  Rao©  Track  Gra  net  said 
#2  (Charged  to  GG2-K) 

y>3*tt   Conot.  Race  If  rack  Grandstand 
f3  (Charged  to  602*K) 


23C»ft 


Tcosn  Hire 

ftxpo  ci  ti  on  3 sy  roll * 

ki»0©ll3nCOU8 


$  20, 3X2,14 

20,051,03 

8,430,85 

652.70 
lt 550.83 
1 36V. 40 


|  57,070,85 


244-U 
270*B 
339-tf 
18»8 

13G»K 
269*9 
29C-8 
291-S 
303*8 

3i4*a 

315-3 
317-S 

107-li 


General  Construction 
Conot.  Dairy  UarnB,  etc. 
Foundations  for  :Iloo 


Teaa  Hire 
hock  for  Paving 
rural chi ng  Lufttoer 


4,540.22 

264.51 
2,019.53 
7  404. 88 

Mr  Yard  -  ^rniabin.  M*~ 

jispoaition  i  ay rolls 
rioccllaneouo 


07,747.84 

37,^13.68 
836.91 

4,200.97 
1,485,00 


it 


«* 

A 
It 
II 
* 
It 


25.454.S9 
1 .248,42 
1,747,72 

11,252.24 

283.41 


?iiecellaneous 


$  151,478.1" 

r.       mm  ftp] 'H0J:'J'ilAlu2»- 
I  3,603.29 
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iwm  k*27      r^voiuny  vum\  mow-* 

2?«5  tfurniiMng  Lumber  £l,53fl.33 
2B*5         ■  ■  2,91>0.u7 

20*U         ■  *  1,497.43 

^•a       •  *  4tiGe«r>r» 

4?-3         "  •  321*C0 

C4-o         •  ■  &VB2I«03 

QS-tf         •  ■  3*001 

•  11  1,750.26 

106*0         •  "  1,372.78 

I08*fl         »  *  2,501.14 

I09«a         ■  *  1,703 .00 

132-  ii  "  •  S72.f>0 

133-  3         ■  ■  lf8S5.1X 

$  26#&?9,10 

Lusber  Yard,  furnishing  lwdw  ^J^g* 
107-R   stevfcdorini  Xvutour  ror.ou 

2St>a   Teas  HIjhs 

r*pociUoi»  rsyrolle  fS£  31 

>-il  M     1  an  ©OU  8   

$  8?f 072,10 


251-B    General  Construction  £  22,005.45 

ie-n  13.70 

107-B    stevedoring  lu-aot-r  1,357.03 
jRxpo&ition  -i  ayroll® 
jdi  acclltmeotto 

g  18,349.89 

330-U    General  Construction  •'  &..o.rtl 

position  «y^10 
j4lS0^1X^©0US  ' 

§  17,454.03 
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General  Conatruction  $  0t2©2«0O  $ 

jf    Balance  due  $  «tS82*OC< 

322^   Const*,  of  lltdgs*  end  icrtltlono 

for  Earino  HMtftpnent  •  5f;2i*2 

Exposition  i'nyroHo  I  14?*  sa- 

mi   Mtmttont  to  Jtorehoiwe       %  § 
gsfeositlon  i' ay  roll*  ?87*M 

&  10,370.21 

jjf    Zialanee  auto 

M    Hotel    Hot  included  a«  ft 
I^LposiUon  couture. 
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107-ft 

it>7»n 
J&4*ft 

297«*:A 
270*H 


18*H 
13G*H 

21!>*S 

sa7«»a 

$l<4»3 


1C7.H 


Vtlv  youndation 
f.t?neraX  Construction 
Final  tf«ttleraent  of  CIsIr* 
Finishing  <*o«  at  ruction 
Const,  of  Court  of  Universe 
Architectural  Model© 
Binding  Opal  UiftMO 
Canvsa  Lining  for  Tools 
(7i;34.e?) 


Tocy.i  Hire 

Hook  for  ruving 


« 

4 

* 
* 
« 

l« 


ft) 


1,234.77 
1,382.49 

7-152.03 

7»<,'79#fi4 
1.261.18 


&  10,277.37 

&,&3ft.ui 

2t77».?« 
55 , 729. 35 
4,480.20 
4&0.30 

89000«00 

6,704.95 

10,530.0^ 


Usaber  yard  -  furnishing 
htcv<*iorin?,  I«a*JJ 
>::roofiiUon  Payrolls 


4,460.81 
2§tlf>8.27 

492,863.40 


107-ft 

icwa 

1&B*3 
1G9«1> 


ii,vy*n 


/J  -.♦ISA**    :  iV    FOtl«  » 

General  Contraction 

•UtidlaoittS 
Canvao  Uning* 


Hire 
Rock  for  ^ving 
ffcm*  ahl«5 


726.00 
1,692.43 


2Xft3C6«SA 
1,736.13 

a, ooi.fi^ 
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211*21   Alio  JTouudatlona  ¥  3#(W>*G8 

237*U    General  Construction  l?4t 
354*3   Const*  frame  for  Vountalne 

23G*n  Yetaa  niro  8i«W#7D 

136*  ft  Ko6&  for  Paving  2to02.oo 

869*9  *\.raif}fcing  i.u^bor  #4*742*73 

2*3*3        *             *  4.750.19 

?73*a         •              *  * ,350.37 

S*4*i         -  •  jtaZdtt 

lumber  Yard  *  furolcning  lustier  3t 

ic7*n   stevedoring  iak*1w.  52*X 
Kispoaition  ir^rollo  •  2n 


136-J*    Koclt  for  iavlns   .  % 

gjeuoeitKm  i-ayroll*  tSwk 
Useettsaioou© 

«»•/»««¥  ffittfttr  Hf.TO*        tuJ ;Xii  :-X 

#  97*30 

iJiocoHoneotta 


otepo  curt  I*ttw»©«  ltSS.40 

583*9  Coping  A*W*A  *'oola  4.524.00 
878*R    Canvas  Uoiosa 

23fl*H    ^eaa  nlr?  *M2 

1C7*H    stevedoring  20,769.67 

4  44,4<1&»70 

|   Balance  dn® 
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2«&*H   Tean  Hir©  $  ?7t».35 

Imposition  Isyroll*  220.42 
Hiccrlluncouo  J&i2& 


2U»ll  tfllo  youn&stiotl  #  473.90 
E14»H    General  Construction  73f£#9#»5 

21twn    numbing  *#£2*JK 

s&fWH    ileotrio    irins  ?2S*SS 

Const.  Ceewnt  Uonohea  2#4et'.<A» 

2M»r  'ton  aire  ofSJ*S 

|$S*H    *  toe  Si  for  raving  ^ 

SSli-a    £U»d6hlna  Luaoer     ^•J^nT  «  if? 

X-UBtocr  yard  -  furnishing  Ht-iW  l»^2*2n 

iitcvedorins  luwber  X 

reposition  iayrolls  5§S*  *S 
fci  oo  el  X  sneoun 

8W-K   General  Construction  glsH&cO 

*lwatoin&  x#lBo#co 

2I6»M    ii^jtric  **r*n*    til  1.240.00 

534*3    const.  Cement  • 

&36*H    Teas  ,4iJ"«      .  8?e«€w 

poek  for  j'avins       ^  10 

ItHa   *irniohi»3              tjKI  0^1,27 

840-3         •           .  L^^BSlua5«  fit*?*.** 

.      jsxpooition      rolls  ^liilp^O 
MocoUanoouo 
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X6*n 

Teaa  Kir*  K?*2? 
iKxpoelUon  layreXio  •  ~,*S 

#  XS.944.X9 

HieoexXanooua  *  400.30 

840*3   Conot.  chostnut  street  Mtj   £  g«£f*?J  # 

3x£n   const!  mxaoro.  lafe*  &  W 

B?jU    const,  van  nee*  Ave.  tttrotto  4,UuOO 

305^    Const.  V^gl  6  Roturn  00  ^  »,6f£.80 

X8*B  ,  2  A  034*00 

230.H  TeoftUlrw 

$  49 ,06 3* £3 
.  A  I  2.X09.50 

a71>-a    MM  FXag  (Oregon)  M*M« 

836*3    Teaa  Bire  1,900*93 

#  22f7C7.S4 

2S!i*SS *<**1  -spring*  i.«oo.OC 
Sketch  an*  *w 
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4S-R    fiketch  onfl  I  o&el  •  Tart  of 

orcup  *;iaUon3  of  the  vest-  $  l#3oc#cc 
47«R    ;.kctch  &nd  >  odel  •  .» srt  of 

Group  Nations  of  the  ^ast* 

is:. etch  c«<l  !  odei  •  x&rt  of 

Groiw  "nation*  of  the  -est*  2#S<  v«00 

49*8    Sketch  and  Pedel  •  t^o  groups 

•Chaoa  &nfl  crdcr* 

•eternity  and  Change*  2tcoc«co 

6C-n  :*otch  and  "odel  *?he  KXe-.eats*  4,(^)0,00 
G1»R    aKetch  ana  ;.'odeX  •iUslng  ftn 

and  ■setting  -  in*  ft#l»oo»oc 
13*8    til:  etch  arid  ;  odd  , 

-Column  of  iTosresa*     ^  SW2!*2i 

63-21    Sketch  and  '  odel  ^ejda"  S'Z&'oo 

w>:i      *        *     *     >o-ip  of  ^1  ^ 

vith  t?o  figure**  1»  • 
Usetoh  a»4  ^e«iei  •  *rl«M  for 
Colu  ^  Saas  v* 

60-tt    Sketch  end  fceaei  •  3.00D.W 
fountain  of  »outh  x. 

£££  ^£»^ta88  ..00J.J2 

^°m?x       -         «      •    ^*le  si th  shield 
and  i'cotoon 

U-8    Sketch  and  -o*el-  Col^m  of  3#200#og 
iro^ress 

«3lgS3  Of  txi«  0-i-*e 

7?*H    sketch  esS  '  f  Jel  «oe«00 
*5S*S  corte.  a*006*00 
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90*H 


©4*H 

lox*n 

X1G-H 
X3X«H 

137-  tt 

X44-R 

X4o*a 
X40*R 

X43*R 

X5X»# 
X&8-K 
X&I>U 

X5<wa 

X64*B 

X6£Wft 
X'GO-K 

X7G-2 
X7X»K 

X72»n 
X73-K 

X7oa 
xomi 

X93-K 
X94-H 

aoo-ri 
xooa 

22(Wt 

138-  R 


ax 

ruiX 


oXetcn  and  fcfodeX 

Two  Hgures-bove  Cornice 
cketch  and  vodt»l 

Modern  Civilization 
Oketch  laid  kodeX 

Four  statues  for  Tower  Gate 
Sketch  end  ?.odeX 

American  iionosr 
t&etoh  eaad  Model 
Ringed  i-l&ure 
Op&ndreXB  •  court  of  lour  >ie&eoa8 
"auiaae*" 

'iVnpanm  -  Varied  in&«  BXdg* 
Group  in  niches 
>l£ure  UejitraX  -leues 
ilgure  Side  Niches 

euro  ^paes*  festival  ^sXX 
Figure  riXXars,  Festival 
Uroupff  festival  HaXX 
Americaa  Indian*   nd  of 
tfountiJliit  vourt  o*  Fast 
Kotif*  Festival  Baix 
Figure  on  never  Boxes 
Friese 

figures  in  liiches 
•stars* 

Fountain  •  Court  of  sloven 
Groups  on  Cascade*  court  of  £ael 
Group  on  Altar,    ain  rov7er 
Group  on  Alter,  &ain  lower 
•Winter* 
*»  Mi  tu  na" 

Pries*  for  Altar,  Fine  Arts 
seated  figure-  Varied  lnd,  -'Idg, 
yccondary  Group g  * 
ilfzuroa  isaee  of  Ujire  * 

Horticulture  BuiX&ing 
S^andreXs,  Court  of  2  onor 
spirit  of  ertttt* 
1  and  fur  deamar 

,Vodel  of  8244 
jfl'rure  on  Architrave 
Soael  for  <:*ehes 
iodcX  for  Uon 
Hgure  for  Education  3*x«e« 
Fountain  of  ;«©rsy 
Beaaty  aad  Besot 
Model  of  Acrotena 


£  X*SOO*00 


3.000 ,00 
8*000*00 
0*000*00 
600*00 

Xfxoo#oo 

X|6CO«00 

600*00 

4U0.00 
400.00 
QtiC* DO 
X*000*00 
000 t 80 
g.0^0.00 
6t000« CO 
800.00 

400.00 
&OO*0O 
400.00 
500*00 
8#000*00 
X» 000,00 
lc200*03 
6  "..0,00 
Xi600*00 
1*000.00 
750*00 
500*00 
600*00 

$00*00 
000.00 
Xt0l>O*OO 
1.000*00 
51)0*00 
1,700.00 
500*00 
gi/O.OO 

450.00 
Sf  000.00 
2, 60c* 00 

750.00 
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24S4~tt 

io-a 
I23*n 

125*3 


vodcl  on  Food  Irodwctn  Bl&g.  £  400.00 
?ountaln  of  ;1  A>ors4o  s.ooO.co 
n^ure  2 ain  ttntr^nee.  Hn«  Aria  fioO.OO 
ilcuro  on  Altar,  >ine  Arts  200#00 


Tenn  Klro 

rental  of  Pointing  n&chlnes 
A.#  Stirling  ^al<2or  •  ;;>&La*7 
Karl  fitter  •  **co 
III  ecell&ncouo 
£rpooAtion  lay  roll© 


Bt0S4.2S 
28#f»efl.f>6 

4t  000*40 
49,3*>4.37 

.fl&.70k  " 


$  504,021*67 


S7-H  1 

&>U  0 
39*H  10 
4o»H  2 
40i»R  2 


1  land  10 

« 


13 


G4»fi 
7G-R 
lOB 

137*3 


1 

8 

M 


ft 


1U 
21 
14 
13 
13 
10 
10 


X  21* 
X  4ft* 

x  a* 

X  2d' 

X  1?'  &  91  X  13* 

K  WSf 
X  4S1 
X  Stt« 
X  24* 


Yoaa  Kir©  ,„  . 
juice  Gueria  C^coJ 

UBOellonoouii.  J*qtti»iti«n« 


12#0eo.0Q 

3t 300.00 

ao*fteo«oo 

10,000*00 
20*000.00 

12,$oo.go 

2,lOU*O0 
23,747.00 

142.40 

80,000.00 
6,263.27 

$  Ihl ,072.87 


^^^^  ~ 


$  717.01 


position  P oyrolXo 


iuioltions 


67 

5,017*62 


$  S0#O75.SO 
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.ocpcoitiaa  frails 
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ngg  —  WU^1?K  P^OT/JSU, 

luao     Construction  Fountain 
California  Club 

Exposition  icy  roll  o  815. Otf 

til  ec  ell  eaiec  ua  ^J$ju£L 

$504*37 

#   Baeuice  <tue  SoO.oo 

r.09»H     Furnishing  Setteoa  $  I3,y9u.0u 

Exposition  iayrollo  , 


Thio  smownt  haa  bf  an  %&km  out  of 
)  re*  rponition  Budget  and  efeapgea  to 
accounts  as  noted  1k.1o#$ 

40:>3  1, 620.79 
410-8 

421-B  B,38B.74 

1-2  .  61»§2 

Total  t£0,o<59.08 

S*2-a    Mvin;:  ML1«»  for  Her  iWOa» 

FuralsSiing  *>«&o«r  3.410,23 
363»ll    Construction  of  -  icr 

10-H  73. CD 

Lumber  Vsru^.uriuo.-.Jn,,  -a>  73,50 

position  ;o.  i«  -olio  j^zSIM 
Ki  ace-llanos* 

£  66,104.39 

Mi  »0«U 
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exposition  ray  nolle  * 

$  745.27 


Mws^A.  l^IiSmM* 

264*1*  Rental  of  Transfers*  fcolono© 
to  operating 

Rental  of  Mectrlo  tram  •  «7*.oo 
toalt-ace  to  operating  1  1&5I00 

3oo»R  Battery  *ruck  *  ^cdlcr 

Kxpooltlon  I      /tolls  470.7a 
Miscellaneous  — 

$  3»014.30 

20°-R  ^Sx^»olUcn3t  etc.  Ju^i* 
$  Bsloneo  duo 

i  $.134.46 
#  I »  400  .1)7 

£    Bolanoe  duo 

§  3#9K>.01  I 

•  707  * 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Division  of  Work* 


174-R   JPuraiehias  CotUa  Hoe©  £7#D50.i>o 

l&'i«U    HeataX  of  Hre  i-Quipae-nt 

Bslcmce  to  operating  llf44f>.co 

fciacellsaeous  Ke^uiaitiona  etc-  4f?a2.fd 

$53f227.c3 

tJlsceHsneoua  $  1,803.68 


riooellcmeous  t  2tlC9.c8 

Coaot.  of  Coras©  KatfMnejy 

84fl»n   General  Coaairuction  4,940.oo 

SSOH   Team  litre  fS£*s3 

27?-a   Furnishing  lirftcr  n  W 

position  f-cyrolls  ia#S*  lS 

kleoeXlsneoua  .^g*^*-**** 

Real  of  tfficea               a  •  Mlslla 

iitfttlonasyt  i-fintins  en*  6.@75.6t> 

liu   Ilea  3C4.1S 

X.*cal  Suspenses  3.C41.79 

OotoDcr  10U  X29.rv  7.52 

STbeollsaeoua  re^iolttona  ^.nes.ca. 

etc.  -L  w 

li73.CD0.97 


/ 
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49*3 
51»tf 

i34»a 

126-S 

ic<>s$ 

130*8 


ft 


ft 

» 


Preparing;  plans  for  Auto*  Kldg 

iiorti cultural  Bids* 
Tower 

lino  Art©  Bld$j. 
Festival  K&U 
Auto*  HldfJ* 
Architectural  Corrosion  #©e 
XfT&tt&tfXl  3&&ene* 
Architectural  Ceta&l salon  Kee 
Architectural  Comlesioa  ^c© 
Braftosaen  r-xpoaso 
drafting  fttpenoo 
Arciiit^ctural  co&iiecion  Fee 
Drafting  &Kpeneo 
Architectural  Corjni  colon  Fee 
drafting  f&penee 
Architectural  Cosjr.;iooi©n 
Drafting  Kxpenoe 
Architectural  Coiasisciea  Pee 
Drafting  Expense 
Architectural  Coacd anion  fee 
araitin;?  s^nense 
Architectural  Oo.22i8g.ion  Fee 

Drafting  &*p«i*w 
Architectural  Cesasilssien  Fee 
drafting  it^ease 
Architectural  Coi3*isai©n  3>©e 
Praftin*  KxpeaM  . 
Architectural  Cocu  >atertMnn:cat 
Telephone,  telegrame,  iost^e.  etc* 
blueprints  end  aupplie* 
Rental  of  offices 
Kxoooitioa  reyrelia 
I4seellsnoou0  General  fttpeneet 


IQ,G0O«$O 
3,637*00 

10,000.80 

6,740.04 
©,000.00 
10,680.00 
12,000.00 
1,521*71 
3,272.- 


603,101,57 


§     Balance  due 


mm* 

$  594.75 
Rent  of  Officeo  ,  g56.1T 

felesr^o.  c'^^'iioo  8. Sol. SO 

Kouipaent  2,747.02 
Blueprint©  242,002*49 
^poaition  ^yrolle  ^4^2*M 
tfiooellcnooua  — ~— 

$  207,047*10 
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Umi*  in  >wJ»i  h'Vdxiiukii    nit,  »  >.  t  .  )  i  \  m  .■  »  i«  I  inn  n  «-w-ri  i--3"^ 

dental  of  am  cm  I  JJJ^Jg 

yeXesrfcs*3  fend  JN»sta$«  S*x>«»2 
Etati  emery  &  i^nplibo 

Exposition  layroU©  !sfl?-5fl 

00*3  Clc*irins  Beach  &  itofcoi*  Vic*  X^%ca 

00»3  Moving  *4#&*  "        <Jil  t03®*  «  9->i  IB 

^•a  Faring  Cliostnut  i^tredt  4<r!?i 

32t0<Sft«36  * 
K  'enem  *mc«  ^  ae^SftS 

I   I&l&nce  Sue  *  f 

##   mM?  **o«it*  fft^?«£^ 
not  included. 

9D*H  *»«f»ttii0  ^foundation  ^^.M 
Oeneral  eonotruotlon  SS.4bl.OQ 
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centrist 

223*n  nomovin.M:  i  ipe  organ 
£&G*tt  Purnl Biting  Chiira 
307*R  Yeraporary  Holler  ilemt 
(Sal.  to  (iprroiion) 
360*3  Carriages  Cell  i>yotm 
34fl*tt  Acoustic  Correction 
407*3  Construction  of  on©  Toilet  Jtocwa 

rxpooltlon  ray rolls 

Eiocclloncourj 


#   Balnncc  clue 


240-n 

2o9*il 
241  *ii 
242*1? 
233*B 

rii7*rt 
i?s*;t 

360*3 

ie*a 

236*8 
273*3 

2G1*S 

203*3 
234*s 

2«S*S 
28G*S 
287*3 
294*i* 
295*S 

32i>*^ 
1<>7*K 


General  Construction 
l  linking 

heating  awl  Ventilating 
•leotrie  »iri»s 
on  Junior e 

Automatic  Sprinkler  iiyotea 
Aero  Auto*  i'ire  Alarm 
isintin^  1J0CTC8 


$  3,900.00 
20,060.10 

2,so>o.co 

i,3«8.0G 

1,900.00 
34,136.40 

$1313,303.06 
§  10,000.00 


lti,41V.0O 

7,900.00 

400*60 
9,lOO.Otf 
1,740.00 

6&0.00 


Te&in  Hire 
ftirnielains  LunQor 

M 
0 
• 

Ik 

t» 
* 
* 

0 


?S*25 


0 
0 

a 
« 
0 
0 
0 

0 


X,unocr  Tftu*  - 
Stevedoring  ownucr 
Exposition  Payrolls 
Miscellaneous 


#2,738,89 

&,*7i.*o 

2f?23,o7 
2,05i.C9 
l,v45.0S 
l,t#t}.02 
7,339.49 
1,028.70 
7,003.04 
7 ,6 31*06 
1,838.79 
1,839*60 
768.49. 


42,090.95 

r>,4io.»j<a 

3,&45.Sfi 
35,123.69 

$  407,049.01 
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234*K  Hied  Roadway  *  Bulkhead  $  6* £33. 00 
16*11 

23<3«»n  Trsta  ill  re  lt?ea.ao 

■Exposition  J'syrolle  »t 203.11 

fciecellanecua  rJft«£?rq..q,a 


fcxpocition  I enroll©  I  <ft510.G4 

^isoellanooua,  ^cqut  ei  ti  ons  etc*  jJi&*&iJHL 

$  e,i*>o#ie 

KisoeZlaneouo  £  D.l^$«14 


712 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Divuion  of  Work* 


In  accordance  with  the  construction 
proerraa  adopted  by  the  :4vi<*iof*  of  -orko,  toe 
upkeep  mv\  r^intenanee  during  tne  rre»£&pealUen 
period  of  nil  I  ten  3  of  construction  ahieh  v#erc 
coegjleted  before  the  opening  dtay  v%r&  ehctrged  to 
rrc*.  ^oeition  Maintenance  /ecounts*     a  number  of 
those  account 3  together  «?ifc£s  several  2  re*  xpeaition 
Operating  Income  Accounts  were  set  up  on  the  booke* 
The  tottl  sua  paid  out  en  '^dntensnce  ana  3nco«e 
Accounts  during  the  £Te»Kxp08ifcion  period  wlq 
$63?#19£«90  segregate  in  accordance  ?*ith  the 
following: 

«.    -  *-  »W>  w*S  ^*>*« 

Office  Supply  Expense   ••••—••"•••*•*»  I 


Jtarniture  &  nuipnest 
^Icoellsneoua  --.-*-*-•*•*-**•-**•'<•  *%3f 
material  &  Supplies  —r^rT*  ~*  «  **«  «l 


office  Apply  mmue   %tlU 

Furniture  ft  ;o;uire«it  •  

**t«*ai  o,  bwum  ™~ — ;:: 

tmco  supply  I   JU«24.2C 

Furniture  a  £«u1p«mim  •*  i"n9-40 

imteriai  5  wup^u*  

^^re^"^-:::   — 

iC'-v*  -ire  ssrytf*  . 


659.9? 


too*  —  "  2St»«B.4e 
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— .Aft,-'.  30M« 

rayroxx  |*  0,^19.?^ 

JflieetXX&neouo  10*^0,40 
fc&terl&X  &  tiupi&leo  4t355.03 
Alterations  &nd  impair©  4t0Ctf#7a 
Contract  i-'oyciefite  •*•*•♦••«»•  J&^fiiS&i 

1  cyroXX   '#••••••«••«»••••<>•##  $  5fS5?»93 

irf f ice  Supply  ?'scpon»€»  6#33 
Kurnituro  <•  ftquipiaent  l'U*,X3 

Material  •..  *u:n>lie8  ^J^3^iH 


Payroll  .-—«.-——*•»«—«•*-•  $  1»015« SI 
tutorial  h  £iupr>Xt<?8 

JWroll    —  —  I  33.75 

Vurolture  &  tfqulpacnt  — 

furniture  wrt  Mip***  I 

icy  roil  **;*~*?ll&fS  *  ~  zr&.n 


S25&  rSw*-  7.7,*.* 
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Payroll    •  §  100.90 

Material  k  liupplleo  ••••• 
TOT  AS*  ••••• 

I&yroXX    ..————*«»•  &l3t086#G7 

Office  supply  i'xpe-no*  4.10 

Mocrll&neous  l0»038«33 

Material  &  Supplies  if>0«& 

Contract  I  stents  _^_JLO£ 
TOTAL 

r-oyroll    — *—   #  t«»«8 

;  cterial  Is  SuppUea  ^.JLfA^flS 


4oi»a 


office  Supply  fcspeass  — • 
Furniture  &  K^uipseat  —         2«  »  * 
Mcocllaneouo  — — — — -  2? 
Material  a  liuppliee  — — •  ?S2#S£ 
Tools  an3  XBna€»«ai«  — * 

TQ?£gi 

WU  WM 

office  owtfU  «»«■»•  —  irSg 

a^u*»»»  ::::r:::::  2J«  is 
u*«ri«i «  *'»:«• 

Accident  Co^nwtlon   

office  Efuppig    m.sa 

riooeUuncoua  •* 
,,tr rial  •    Buppl*®*  - — .v~-~* 
uteri  jeoTAL 
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Ir^roll    — — —   |  4.070.59 

Ojffico  Supply  rxpens« 

Furniture  k  Koulpra^nt  ••••••  9#X3 

t'iacolianeous  1^08^.39 

Uaterl&X  &  «~u?pXido  £91 .07 

Hospital  aurgXcal  oupplies  »  JUffifttftl      .     _a  ^ 

Itlsccelloneouc            — «—  S»50 

Material  &  ftippiia*  — —  ,*J&*£& 

*»■   *  .  *      ■  -       -  --        -  ■  ■  —  — '  '  M 


ray  roll    —  ~^5M 

Furniture  •  -  ttqalpGmt 
';i«ceiluncouD  —————— 

Material  U  hw^jXim 
Cuar4uf  surjrfcora  — —  — 

Mrt««t  Co^jn»atio^.:;:::  .  2S^2  XM#laT.14 

,0TAI.  K-Aliitr^Ci?  IfiCOiaW   »  S88.9W.eo 

 4*8X9**3 

rayrolX  *  >i#^' 

Material  t  mppXM  ■  •  — r "*     3  6»483»X7 

,  ,.,T  fHt4  ^    v        TXv  SOX^J* 

•  I  8t3©8»&9 

Payroll    •••****tltL  -  •*£ 

UMtUaiutfnM   m0tm  4,904.53 

Kat*riaX  -  2^u?l~  —  &X8.B4 

Alteration.?  *  i'.©p«.w  243*  <w 

JBicotric  Burg  *» 222*—  4.B3 

Contract  tcyacnt 0    i4fo44.XX 

«at*r  purchase  ^  

•Tift- 
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i^yroll   ...........  |  45(5.19 

TOTAL  •».•• $477*39 

IoyrolX  &7t461«?3 
furniture  &  i  qui  tram  t  •«*  120«2O 
glftSf&Xsneous  4#f35S„35 
KaterioX      «;u  >: lieu  — — »-  7«977#74 
Electric  VnciYsy  Purchased*  37 § 071* £4 
Contract  ^syraont®  3r>4d&»58 
Teaa  -ire  »•*»••••••••••*••  SX2.40 

Gas  i  urch^eed  m  33fff9, 

rur<u<  •>•••«.  ©ote36«x3 

ftyroll  —  — -  lta36»17 

office  Ripply  r^vna©  X»'*«-0& 
j*at€?ris&  &  jsuipptiee  704,4D 
Contract  3  oy.^ato  2t0sJO*X3 
Oat?  rwtoh&fted  »—..-*-.—•—  J£U&@£&1&  „  _ 

* 

xm  an  ^uLL^Si!33S  wm 

*uyroXl  — —  •  3i3*2*SJ! 

office  cmppiy  rap«i»e  — .J:*^ 

c«tttr»ot  r«an«««*«  x*f't.;*l 

,.ateriai  •    MU''i*^  3f324*30 

royroXl  ..,?A,!Vt  „w  X74.S6 
Utornlture  ••  hQWIPw*;   1(1,74 

Kfttorirt  &  ,A*p:^?j,   10.344.01 


-  7X7  • 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Divltion  of  Works 


1'OyrOll    ++++mm++«»mm*>mm*  Cll#341*10 

Offioa  wUppXieo  Rxpen?*  65.00 

Furniture  &  Kqu&pment  —  63fl»85 

eoell naeoue  237.91 
atorial  &  tfuppXiea  — £»171,;>7 

Depreciation  410.S0 

Yoolo  &  Jnipl^monto        •  2.10 

Contract  H'ayeieiiia  699. •  36 

s.'uter  iurehao€4  $*  4«oo 

Tessa  hlro  ™—  nic.lo 
Oao  Purchase*! 

J'£.yroll  •*'»*«•*"*•,**,*•*•,*,■*•  i  4<59»&3 

ft&tcrlci  &  uuppllee  .JJJLaJIL 


u   .::::r::::::  § 


S&3.39 


Contract  i. cyment*  * — ~  711.35 

TOT/A 

omco  apply  w<«w*  n  S?rSS 

Material  A  EtaprfLiJ*  *   -^ASE*-»  3ti42.56 

  .  ■:7,<:5r..O? 

•'.0tvll#0l 

ray  roll  — — —   „  3foi9«4o 

contract  W**"*   -  w«  6 

~~~~~    #fisu74  • 

wu_   .  *.«o 


30,603.66 
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Payroll  — »,XS4.28 

ttatorlal  <:•  Supplies  — — ♦  X9&£7«46 

Yeara  :;iro  ----   JUgfjftrSa 

MtvCelXancous  045*73 

teat e rial  &  ftuppXiea  ••«•••  7 3.47 

Contract  "  CijraentJj  3tr>(jn#r>o 

TOTAL  7  .0*5 o22 


Contract  rsyE»«»ts  — 

TC'i'AJ,  — —  10.000.00 

3T07AL  IliCC&as  ACCOURta  0  874,5X3.30 

Tho  funds  for  the  above  ftoooonts  ^ero 
mot  t3$r  tho  inoone  accounts,  as  noted  under  "UUUUes11 
in  mother  titspWt  ^  the  j»rf»i«po»ltton  8«t«  re- 
ceipts a*  fr,r  as  the**  would  co  toward  the  parent 
thereof. 

Cbt  total  iaeoae  from  m^oatUon 
l&coae  woounti  ^oximtcly  'S13.70O.0O. 
n».  amrsl  utility  «p«M  *fl«*ud*  C03t 

of  oorvico  r,nde,cd  to  the  WiUen.  incono 

BuiXdina  cr^o  8t*rt«t*  — *  ***  ~  Cr"!ttfi4 
to  the  Trif««  Depart****** 
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There  was  a  total  adLalaoion  revenue 
during  the  i-re<»F-xpO£iltion  period  fron  8ept«tftoer 
1913,  to  January  ICth,  1915,  of  £223,744. 
which  cum  sme  appropriated  to  the  Itt  vision  of 
*?orko.     A  detail  of  this  follows! 
Turnstile  and  Gate  Receipts 

730.280     C    .25  &Umt67u.GO 
10,914      •    •!&  1,657.10 

afloat    *  .10  «._^*i>£k2& 

Adv?anc©  ticket  Coupons 
Collected 

ofo02   h  .15  lfS?!*?S 


85,055 


19,793.40 


Automobile*                      ?  l5,81:^ 

toddle  Worses            J    rt  •£»  .75 
Bicycles  t 
MStt»t&Mit  of  Advance  ticket 

account  of  tickets  not  presented   )M*3& 

**wt*i**  fi  ^l  ^Oi  KKVHnSI  &>23,744.85 
Xn  order  to  finish  the  *or*  of  contraction 

. .     ■         around*  after  Jmusry  10th 
without  interruption,  m  grens«*  * 

^4«if  Aav  we  closed  to  the  public, 
and  until  openlri.-.,  cay  «*FV 

tA4ml  wao  mOLltA  to  the  cost 

prior  to  tii*  a»«nln« 
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About  foStSMftOQCtOe  represents  the 
total  expenditure  by  ell  ftivielena  tm<!*  £epart*ttite 
or  the  imposition  to  the  completion  of  til  ire* 
Exposition  activities*     this  e»ay  be  divided  up 
In  round  numbers  ao  follows! 

Gite#  Building  ft  Ground© 

(froa  the  above)  $  l4tn$tOtf0. 

lTe*T>3!peoition  Operating  sand 

Utility  Accounts  C37#OoO# 

Division  Of  Inhibits  424,000, 

J&iviaioa  of  Conooosiono  smd 

jKlcdoaion©  W#000. 

ttvlelon  of  Frcploitation  end 
Publicity 

apeeiel  Unattached  »«pai***ita 

Administration  -  * 

Siaaettaaeoua  ^^■f^^S^UWtf)  4C$t0©£>« 
fyyt+OOQ*  for  <  otor  *r54a3i»orx.^iv.*»#      *  • 

greee  floor  are*  of  the  Hsfeibit  *ala**« 
^  4M9  «r*»  (inol^  l.W  eares  f»  mar  ***** 
portution).    patera  are  »*«         or  leoa  in 
their  jireXirsin&r*  j 
groao  exhibit  area  of  pao*  i 

'  or  ««««  *  -       coot'       "0t  " 

M  dotor^od  uPo»  v^oH  to  *«.  -~  MM 
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JYom  the  above  will  be  taken  a  unit  cost 
covering  all  ire-lxposition  activities,  of  all 
divisions  and  departments  of  the  Exposition,  of 
£203,320.00  per  acre  of  gross  exhibit  area, 

Ajson^  the  plates  vhich  are  attached  here* 
*ith,  vili  be  eeen  a  table  giving  the  following  data 
relating  to  building  construction;  cost,  floor  area, 
cubic  contents,  amount  of  structural  and  r-iscellouieous 
steel ,  amount  of  lumber,  steel  pfr  thousand  bo?.rd  feet 
of  lumber,  lumber  per  cubic  foot  of  building. and  vari- 
ous unit  costs,      /mother  t-^ble  giving  similar  data, 
and  one  showing  the  relations  of  quantities  of  steel 
and  tirsbcr  used  for  various  kinds  of  frasdng,  to  that 
used  for  the  ease  purpose  in  the  liberal  Arts  Juillin* 
at  St.  Louis,  are  sha  a  for  purposee  of  eo-parison. 
These  latter  ^ere  nade  soteti^  before  the  ^position 
*aa  completed,  and  say  not  check  *ith  firure,  -iren 
elsewhere  herein,  but  for  the  purpose  say  be  taken  as 
sufficiently  correct-     Two  other  tables  are  given  con-  j 
cemin,:  the  &t.  Loui*  building  -  one  on  costs  and  the 

♦  •  «  of  lumber  and  steel  per  square 

other  on  tne  amount  ox  a*^5'  ** 

foot  for  various  purposes. 

iMic  not  -holly  pertinent  in  this  ret>ert,  j 
t|  ,ay  be  of  intent  to  note  tr.it  fro.  IM  records 
to  date,  it  spears  that  the  operating  cost  during  the 

position  period  .ill       *V  "0  »•*  **' 

^       #  w  tfee  grate  receipts  and  other  rioneys. 
vili  be  set  by  tne  *  *■ 

*rnt  r^o"3ar  be  t^en  as  the  operating 
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expense  of  the  Division  of  £orke. 

A  total  of  19,000,000    free  and  paid 
adcaioaions  are  predicted  during  the  200  days  the 
Exposition  io  open,      iiome  6,000,OCO  of  theue  trill 
be  free  and  4, 000,000,  season  book  admissions,  the 
income  from  which  is  not  available  be  canoe  it  was 
received  and  used  during  the  construction  period 
by  reason  of  the  advance  sole  of  books.      The  charges 
at  the  gate  are,  adults  50^  per  admission;  children 
between  &  and  12  years,  2i#,  which  was  later  reduced 
to  15^  on  Mondays  and  uaturdays.      There  are  also 
special  occasions  and  special  rate  tickets  ??hich 
bring  about  a  lowering  of  the  admission  choree. 
However,  45-1/2^  way  be  taken  as  an  average  cash 
admission.      Ms  amount  a  to  a  total  /-ate  income 
Of  $4,005#OOO.O0. 

yrom  the  records  thus  far  it  appears  that 
the  Exposition  will  receive  W  P*r  free  and  paid 
admission  to  cover  its  portion  of  the  income  of  Con- 
cessionaires.     This  -plied  to  the  19.C00.000  amounts 
to  ^.520.000.00.      The  ^position  sill  derive  an  in- 
corse  fro*  utilities  of    53,500.00  per  month  *hich  for 
9.6  months  or  288  days  .ill  amount  to  £14.000.00. 


This  i«  based  on  XO. 813^1 83         ^  ayera„e  tot«I 

20th  to  Auguot  20t»  inox  t  60  000  per  day.  If 

froe  and  pal «  •"jfKE.X.  continue  tMo  averse 
the  present  rate 
will  rise  to  above  66.**. 
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The  Income  frora  the  Xraffic  Departrarnt  in 
handling  supplies  for  participants  and  from  other 
miscellaneous  activities,  cay  be  taken  for  20<3  days 
at  too, ooo, oo. 

The  income  fron  miscellaneous  special 
attractions  given  by  the  exposition  for  v?hich  there 
are  Charges  besides  the  cate  charge  nay  be  taken  for 
283  days  at  $400,000.00  an-1  fron  other  Income  not 
noted,  about  #500,000.00, 

A  suKisaary  of  the  above  follows: 

Gate  ueceipts  Cash  #4 •  095, 000. 00 

Zone  1,520,000.00 

Utilities  &14,G00.oo 

Traffic  Department  90,000.00 
Miscellaneous  income  from 

special  attractions  400,000.00 

Other  Income  — i££t^±sS& 

Total  income  §7,119^000.00 
Total  SxBense  -  2G3  "days  t 

SOTIUAtt  D  PAOjttT   S  8,079,000.00 

Ihla  profit,  if  realise*,  win  be  applied 
to  the  liquidation  of  undischarged  Pre-Xxpoaition 
obligations  and  Poet-J&cpoaition  expenditures. 
Attention  1.  directel  to  the  fact  that  the  above  io 
only  offered  so  a  forecast  of  that  portion  of  the 
Kxpooition  period  inconc  derived  ao  a  direct  reouit 
of  attendee.      it  i.  not  intended  to  oho.  a  -tate- 
Be„t  of  the  labilities  and  Aoaets  of  the  ^position. 
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In  concluding  this  account  it  should  bo 
stated  that  the  endeavor  has  been  trade  to  touch  upon 
all  phases  and  to  describe  the  work  and  its  conduct 
along  broad  line*  but  worthy  as  is  the  effort  to  re- 
cite the  facte,  it  is  inefficient.      The  writer  has 
soon  in  some  book,  the  sage  remark  that  it  would  be 
far  better  to  list  tho  on©  hundred  worst  books  rather 
than  the  ten  best,  for  the  saae  reason  th*t  light- 
houses are  not  set  in  the  channel  to  show  the  clear 
course  i  but  on  tho  rooks  to  tell  mariners  where  not 
to  £0»      It  would  be  well  to  indicate  Exposition  reefs 
and  Bhallowo,  for  should  this  record  be  consulted  by  • 
thono  contemplating  the  building  of  sor.e  future  exposi- 
tion, it  may  become  a  construction  lirhthouse,  r.ni  thus 
will  have  served  a  purpose.      ?hi«?  is  not  to  bo  con- 
strued to  Eosn  that  diro  disaster  obtained,  for  gener- 
ally the  work  of  this  Exposition  was  plain  sailing, 
though  probably  a  fe*  of  the  procedures  would  not  be 
repeated  in  similar  cases. 

Whereas  many  problems  ariee  which  are  sone- 
wbat  oinilar  in  all  large  ^position*,  it  would  bo  wise 
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to  have  tho  Direetor-in-Chief,  or  the  official  of  the 
organisation  who  may  possess  the  moot  knowledge  oonoorn. 
ing  expositions,  outline  a  program  or  prepare  a  descrip- 
tion of  things  to  be  accomplished  to  create  the  Exposi- 
tion.   Attention  should  be  particularly  directed  to  the 
oany  pitfalls  which  may  bo  encountered  as  exemplified 
by  the  experiences  at  other  cxponitlons.    *ith  euoh  a 
program,  even  though  subjeot  to  change,  thare  would  be 
afforded  to  all  departments,  information  as  to  the 
general  character  and  scope  of  the  proposed  undertaking 
and  the  obstacles  which  might  arise,  which,  if  considered 
in  time,  would  be  of  inestimable  value.     In  this  some 
connection  it  is  recommended  that  each  divisipn  or  de- 
partment of  an  exposition  prepare  a  story  of  its  con- 
templated activities,  wnlch  narratives  would  be  available 
for  the  construction  organisation;    incidentally  this 
would  be  of  great  value  in  facilitating  the  work  of  the 
i>ublicity  Division. 

fcueh  difficulty  would  aiso  be  avoided  by 
having  each  department  of  an  exposition  prepare  a 
financial  budget,  to  the  end  that  they  may  be  guided 
in  their  expenditures.     If  this  *ero  done,  the  admin- 
istration of  the  exposition  could  readily  determine 
by  a  perusal  of  the  several  budgets,  whether  all  things 
had  been  provided  for.  and  prevent  one  department  from 
carrying  on  its  budget  any  items  which  logically  belong 
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to  another,  obviating  thereby  the  duplication  of 
effort  and  ex>5ense« 

With  regard  to  tho  general  progreeslvenofio 
of  the  entire  work,  it  would  have  been  well  if  tho 
Division  of  Exhibits  had  outlinod  their  requirements 
more  clearly*    This  has  some  bearing  upon  the  subject 
of  office  epaoe  for  Chiefs  of  various  exhibit  departments 
which,  in  this  exposition  wao  provided  on  balconies  in 
tho  toveral  exhibit  palacos;    but  it  is  not  considered 
that  thie  was  tho  best  arrangement*    Another  point  is 
the  general  question  of  heating  such  offices  waich  by 
reason  of  being  located  in  the  largo  buildings  not  pro* 
vided  -with  heating  syctens,  made  it  ncoessary  to  install 
ordinary  £a<*  heaters  in  each  of  tho  several  offices. 
Under  the  circumstances,  this  offered  the  best  solution 
of  the  problem,  but  steaai  heat  would  have  been  raoro  de- 
oirable.      It  would  have  been  possible  to  arrange  the 
offices  in  a  manner  to.penait  of  distributing  steam 
thereto  from  email  local  fireproof  boilor  plants. 

It  is  believed,  in  the  light  of  experience 
gained  during  the  operations,  that  it  would  have  been 
better  to  have  raised  the  general  elevation  of  tho  area 
Of  the  Exposition  in  the  Exhibit  Palace  Section  to  at 
leaot  zero,  by  pu*pi«S  therein  additional  sand.  Gener- 
ally tpeaking.  this  would  not  have  cost  .ore  and  no  d.ubt 

„v  nf  cra(iirH?  out  of  borrow  pits  under 
leso  than  the  worK  of  £raain(>  o 

tuildlng..  and  it  -uld  have  provided  a  n,ore  .oon0,nio 
condition  at  the  oXo«e  of  tho  Exposition.    Uon6  .1th 
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thlo  tuere  would  have  resulted,  perhaps,  a  better 
oondition  for  the  roads,  because,  along  the  Carina  and 
eome  of  the  other  low  lying  parts,  th«  road  bases  were 
constantly  damp,  which  affected  the  life  of  the  sheet 
asphalt  surfaces  as  indicated  by  later  developments. 

while  such  a  condition  may  not  again  arise, 
it  wight  bo  well  to  record  tne  thought  'that  the  sites 
of  the  Palaces  of  Transportation  and  of  Machinery,  from 
a  structural  and  economical  standpoint  could  well  have 
boon  interchanged.    The  shape  of  the  liaohinery  Building 
was  adapted  for  transportation  exhibits,  ana  it  was  sit. 
uated  adjacent  to  the  Freight  Slip.    As  it  was,  access 
to  the  Transportation  Building  was  gained  by  very  heavy 
track,  through  the  Palace  of  Unas  and  Metallurgy,  which, 
with  those  in  the  Transportation  Palace  ware  supported 
upon  piles,    in  this  connection,  the  Transportation 
Bttilding  was  situated  over  that  portion  of  the  fill 

.**  tUin".     Altogether,  286,915 
which  required  the  longest  cllin*. 

-r  installed,  of  which  it 

linear  feet  below  cut-off  *«re  lneta**e  , 

176  5*^  feet  were  wholly  for  the  sup- 
is  estimated  that  176, o^v  iw«* 

port  of  traces  and  the  transfer  table.    This  latter 
cost  about  M3.00*.  —as.  ^  the  buildin,  bee,  situ. 

*>     .it.  of  the  Machinery  Palace,  almost  all 
ated  on  tne  site  oj  v-« 

.     _  „«„„fi    fox*  this  site  con- 
.-^.irf  have  been  saveu,  *v»*  *. 

of  this  amount  would  navo 

sa  mi  where  pilee  wore  not  required. 

eisted  of  very  old  fill  where  ?* 

t  is  transposition  sight  have  let  up  to 
jfurthemore  (  tr*i« 

^«,*n*  ttf  the  vnrious  palaoen 
a  ,0—h.t  different  arranged  of  t 

in  w'.iicii  tho  machinery 
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adjacent  to  the  suggested  Transportation  cite*  This 
would  have  rosulted  in  less  railway  traokage  upon  the 
Grounds,  with  consequent  financial  savin/;;.    This  idea 
wat  brought  up  some  ti;ne  after  tho  Block  Plan  had  been 
adopted ,  but  its  acceptance  would  have  caused  a  number 
Of  modifications  which  it  was  believed  at  the  tine 
would  be  inadvisable  to  make* 

Mention  has  been  made  heretofore  of  a  condition 
which  arose  in  connection  with  the  transportation  of  lonm 
for  the  gardens,  from  a  distant  source.    The  note  to 
b*  sounded  in  this  is  the  inadv  is  ability  of  conducting 
Operations  of  unknown  cost  by  such  indefinite  methods, 
for  since  it  was  ataost  impossible  to  determine  the  exact 
eost  of  loam  under  the  scheme  of  handling  which  was  adopt 
ed,  the  vary  not  was  unwise  in  principle.    As  it  was, 
the  exposition  did  work  for  approximately  i6.00  a  yard 
that  a  contractor  who  conducted  part  of  the  sane  work 
under  the  force  account  was  willing  later,  to  do  for 
.pproxi.ately  11.00  per  yard.  althouCh  the  Exposition 
did  not  avail  itself  of  the  proposal.    Under  similar 

circumstances,  it  1.  W«*  ^ 

^AAern  be  obtained  to  carry  on  the 
from  competing  bidders  oe 

necessary  work* 

♦v,  -  nh*se  of  the  wort  night  be  touched 
One  other  phase  01  w** 

upon  i.  that  or  aronnooturax  •«*•*» 

N..mti.M  -  •»  ^ re9poot  to  tMM  : \ 

,  -        *h*va  io  an  idea  in  the  mind 
charge  of  the  undertaking,  there 

«*  -  that  while  tne  result  attained  vae  most 
of  the  writer  thai 
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gratifying,  there  could  poriiaps,  with  profit  and  without 
the  sacrifice  of  any  artietio  merit,  have  been  a  con- 
centration of  the  architectural  end  of  the  work  into 
fewer  hands.    This  is  not  a  criticism,  but  io  intended 
to  cover  a  constructive  theory  as  regards  economy  and 
organization  efficiency.     At  bent,  commissions  or  groups 
in  any  line  of  effort  prove  cumbrous  and  unwieldy,  and 
it  iw  far  more  desirable  to  have  a  one  man  control  par- 
ticularly in  the  case  of  Hxpocitions.     It  if?  thought 
that  if  nore  than  one  architect  is  needed  it  would  be 
better  to  employ  one  chief  architect,  and  for  him  to 
either  employ  a  number  of  ottar  architects  or  a  number 
of  architectural  designers,  to  be  determined  by  the 
magnitude  0f  the  project,  due  consideration  being  given 
to  the  coet  of  the  service  and  to  the  desired  degree  of 

artistic  excellence. 

Another  feature  is  the  desirability  of  throw- 
ing the  control  of  the  sculpture  and  color  work  with  the 
architect,  because  these  are  both  subservient  to  the  more 
comprehensive  activity;    or,  in  other  words,  with  a  chief 
architect  having  cb*W  of  a  department  in  the  construc- 
tion division,  there  could  be  in  this  department,  bureaus 
for  handling  each  of  these  two  classes  of  work,  these 
remarks  are  intended  to  be  suggewtive  rather  than  criti- 

r*ifh  ft  vif^w  of  having  them  accepted 
oal,  and  are  advanced  with  a  vie* 

for  what  they  are  worth. 

U  will  be  recalled  that  a  very  high  nrohiteotural 

a      a  «*t  for  all  building,  on  the  Exposition  Grounds, 
standard  was  set  xor  _ 
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and  this  standard  was  made  to  include  all  buildings 
•rccted  by  participant*  except  possibly  concessions, 
but  here  endeavor  was  made  to  influence  the  conceseion- 
aires  to  design  faoades  having  amusement  qualities  which 
would  entice  the  public  to  patronize  the  various  con- 
cessions;   but  in  spite  of  this  rigid  control  no  super- 
vision over  the  class  of  exhibit  booth  to  be  installed 
within  buildings  was  attempted*    Jfhis  was  occasioned 
by  the  faot  that,  except  for  the  construction  features, 
the  Division  of  Exhibits  approved  of  all  booths;  how- 
ever, no  architectural  standard  t?s,e  adopted,  the  critici- 
sms relating  only  to  the  height  of  cornice,  counters 
and  platforms,  or  to  the  enhancement  of  tho  exhibit  from 
a  display  and  advertising  standpoint.  Consequently, 
ao  a  result  of  individual  action  on  the  part  of  the 
nany  exhibitors,  the  Quality  of  the  ensemble  in  the 
various  palaces  was  not  fine,  which  seems  incon^roua 
in  tho  light  of  the  high  artistic  standard  adopted  else- 
where • 

eoae  further  mention  should  be  made  of  the 
partitions  in  the  Palace  of  Fine  Arts.    Uuoh  discussion 
was  had  on  this  subject  with  *eabers  of  the  Department 
of  tfine  Arts,  and  they  were  aoet  emphatic  in  their  views 
as  to  the  necessity  of  dividing  the  building  up  into 
galleries  with  intermediate  glass  ceiling.    A  very 
considerable  saving  -  145.000  -  could  have  been  accom- 
plished by  the  omission  of  tho  partitions,  and  ceilings, 
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and  the  substitution  of  picture  eorcens  for  hanging 
■paoe9  and  &  further  suia  in  the  balanoe  of  the  building, 
had  an  open  structure  been  acceptable*    It  is  believed 
that  such  a  method  would  have  been  qui  to  effective  and 
feasible,  and  the  suggestion  ie  made  that  in  a  similar 
instance  where  coononcy  is  an  important  factor,  hero 
would  be  presented  an  opportunity  for  saving.    In  pass* 
ing,  a  further  suggestion  is  arte  relative  to  the  curved 
form  of  the  building;  while  exceedingly  attractive  from 
the  exterior,  it  is  possible  that  a  rectangular  build- 
ing would  have  provided  a  more  practical  interior. 

Shile  it  may  not  occur  in  any  other  exposition, 
it  will  bo  well  to  record  a  peculiar  condition  which  arose 
in  this  case  relative  to  the  trading  of  architectural 
tt0deie  by  contractors.    The  contract,  all  provided  that 
tttch  contractor  should  »a*e  his  clay  models  and  fro.  these 

a  n«*«*.    the  moulds  necessary  for 
the  plater  models,  and  later,  the 

<rw  pxtrrior  wall  oi 
the  omnufaeture  of  the  staff,    th.  extcrlo 

«f  Bxoo.ition  Palaces  was  of  each  en  erchl- 
Uain  Croup  of  *.xposiv*w^ 

a  ♦>«  uco  of  the  same  or 
tcctural  character  •«  required  the 

-.tur-lly  the  contractors  discovered 
similar  motif  -»tur«l«r 

v  *a  use  eeoli  other' b  Models,  under 
this  end  undertook  to  use  eao 

tha  -position  claimed  e  deduction, 
wftloh  circumstances  the  *xposiw 

«„t    the  contractors  took  the  ex- 
t.  *****  1U9d  t0  produce  the 

«  Potion  that  the,  .ere  en  1  _ 

,  ^  4idln^  by  any  moans  at  tneir  ais? 
nnlehed  ^  ftn  entire  hUildinE  to  the 

-  th°  eXt6nt  Tin  a  finished  state,  if  this  were 
exposition  Grounds  in  a  fin! 
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physically  possible.  Considering  that  the  value  of  tho 
models  to  the  Exposition  was  southing  like  *20t00Q, 
the  division  of  Works  could  not  submit  to  this  view 
and  consequently  retained  sums  of  r.;oney,  which  it  con- 
sidered dust  and  proper,  for  the  reason  that  the  speci- 
fications were  quite  explicit  as  to  the  manner  in  which 
the  node  Is  should  be  made  by  each  contractor*      And  in 
preparing  these  specifications,  the  point  of  usin&  models 
repeatedly  had  been  considered  but  it  was  believed  that 
this  would  be  undesirable  because  of  possible  deterior- 
ation which  might  make  theia  unfit  for  use.    further,  in 
the  preparation  of  the  specifications  it  was  thought 
that  if  the  subject  arose  a  proper  finanoial  adjustment 
oould  be  made  at  the  time.    The  recommendation  to  be 
made  in  thin  direction  is  that  in  similar  cases  it  would 
be  well  to  provide  a  clause  in  the  specifications  atating 
that  the  use  of  nod«l«  for  one  building  for  other  build- 
ines  would  not  be  permitted  except  upon  the  basis  of 
financial  adjustments  and  with  the  written  consent  of 

tho  Exposition. 

With  further  reeard  to  tho  srchitootural  ^or*. 
on*  foot  i-  worthy  of  epeoial  motion,    it  wlU  ho  oton 
tro*  thio  description  on,  from  the  illustrations  that 
tho  building  »«re  hi.h.    This  -a.  particular*  true  of 

»-w.*fe4it*w.    Most  exhibits  do  not  exceed 
the  Palace  of  Machinery. 

^    *  *n  h*i*ht.  but  in  all  the  palaces  there 
twenty  feet  in  heign*. 

a  n  Wrht  to  lower  chord  of  about  forty  feet, 
prevailed  a  heicn*  *w 

«e  fh«  tfain  Croup  was  about  65  feet 
The  outside  wall  of  the  *.ain 
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high,  for  it  was  believed  by  the  architects  that  the 
picture  required  thie  height,    iiuch  economy  would  have 
resulted  had  the  architects  eelected  a  height  consider- 
ably lower,  ae  for  instance,  that  of  the  rear  portion  of 
the  Palace  of  Horticulture,  where  a  cornice  height  of 
32«5  feet  prevailed*    Where  economy  in  an  iinportant 
factor  there  oan  no  doubt  be  adopted  a  etyle  of  aroiiitec 
ture  which  would  require  less  height,  providing  at  the 
easse  time  a  eerie*  of  structure©  that  would  nerve  all 
the  purposes  of  exhibit  buildings* 

In  this  connection  the  suggestion  is  -lade  that 
the  division  of  Kxhibits  prepare  a  dohedule  of  exhibits 
of  exceptional  height,  after  which  the  engineers  could 
provide  buildings  having  clerestories  or  naves  to  acoora* 
modate  the  higher  exhibits*    It  is  recognised  that  ideal 
results  can  never  be  attained,  but  here  is  considerable 
opportunity  for  co-operation  between  Architect,  Engineer 
and  Exhibitor,  to  the  eni  that  the  needs  of  each  are  act 
and  nuch  study  may  be  given  to  thie  phase  of  exposition?, 
by  those  having  similar  work  in  charge  horeaf ter. 

One  of  the  most  annoying  situations  whioh  arose 

in  this  exposition  was  that  of  leaking  roofs,  and  had 

it  been  located  in  a  country  subject  to  sno*  foils,  a 

more  serious  condition  would  have  obtained*    The  roof 

adopted  was  a  two  ply  prepared  roofing  *ith  a  brick  or 

asbestos  top  surface,  all  weighing  about  33  or  55  pounds 

to  the  square,  respectively,  and  which  cost  about  2.75 

Anolied  to  the  5,500,000  square 
per  square  in  place*  App±*eu 
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feet  of  roof  area  parapet  wall  areas  covered  with  roof- 
ine  material ,  there  results  a  total  expenditure  for  roof 
covering  of  about  £96,000.  which  figure  is  sufficiently 
aoourate  for  the  purpose  of  this  discussion* 

Xt  is  impossible  to  give  the  number  or  even 
the  approximate  number  of  leaks  which  occurred  throughout 
the  winter  of  1914*15  in  the  Exposition  roofs*     ..hat  leaks 
there  were,  usually  cane  through  the  roofing  eoaas  and 
when  it  leaked  here,  water  spread  over  quite  an  area  of 
surface  under  the  roofing  and  came  through  in  many  places* 
This  was  caused  mainly  by  the  shrinkage  of  the  roof  boards, 
whioh  pulled  the  aoajas  apart,    -en  tramping  on  the  roofs 
in  making  elootrical  installations  and  repairs  also  de- 
veloped weaknesses* 

it  was  necessary  to  havs  men  repairing  the  roofs 

temporarily  throughout  the  rainy  season,  and  in  dry 

weather  to  correct  the  difficulties  in  a  more  substantial 

aanner*      Temporary  repairs  were  attempted  by  r.opping 

with  a  special  composition  the  weak  places,  but  this  was 

found  ^practicable.  *o  when  dry  weather  followed,  all 

sea**  were  hot  coated  with  asphalt  and  various  sections 

.here  necessary  wsre  cut  out  and  patched  in  a  substantial 

manner  with  the  prepared  roofing  which  was  completely 

effective*    It  is  estimated  that  altogether  some  54.000 

.as  spent  by  the  position  and  the  contractor*  in  repair- 

togi    An  additional  initial  expenditure  of  U.00  a  square 

to  provide  a  heavier  and  more  durable  material  would  no 

vt„d  in  a  better  condition,  which  cost 
doubt  have  resulted  in  a 

•  735  - 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Division  of  Work* 


would  have  been  Met  partly  by  tho  saving  in  maintenance 
and  partly  by  the  reduction  of  annoyance  to  exhibitors 
and  tho  Imposition* 

Hoofs  were  guaranteed  by  the  contractors  who 
in  preparing  proposals  raade  allo?/a.noes  to  cover  the  coat 
of  repairs  and  while  there  was  a  substantial  net  saving 
effected  by  adopting  tho  cheaper  roof*  there  was  the 
constant  fear  of  exhibitors  claiming  dashes  for  injury 
to  exhibits,  which  feeling  would  have  disappeared  had 
a  better  roof  been  used. 

Comment  relative  to  the  design  of  the  skylight 
frame©,  which  consisted  mainly  of  a  rebatted  wooden  rib 
and  gutter  plowed  in  the  sides  with  metal  cap  over  the 
45Xass,  may  be  of  value.      The  glass  was  set  in  putty 
and  leakage  occurred  due  to  shrinkage  of  the  whole  roof 
structure-     These  frames  exclusive  of  the  glass  cost  about 
4  cents  per  square  foot,  and  it  is  believed  that  an  addi- 
tional 1  cent  par  square  foot  would  have  cared  for  the 
cost  of  setting  the  glass  in  fabric  and  elastic  cement 
instead  of  putty  which  would  have  eliminated  the  leakage 
troubles  of  the  skylights.    The  total  amount  spent  upon 
exposition  skylights  was  about  0131,000,  as  follows, 
525.000  sq.ft.  at  4  cents  for  the  frames  and  at  PI  cent, 
for  the  glass,  which  indicates  that  the  additional  cost 
of  1  cent  per  square  foot  or  approximately  i  5.000  is 

relatively  neslifiible. 

nother  consideration  in  this  connection  was 

.  735  - 


PANAMA-PAC1FIC  INTERNATIONAL  EXPOSITION 
Divuion  of  Work* 

the  failure  of  the  asbestos  top  sheet  to  serve  the 
purposes  for  which  it  was  intended  -  namely,  that  of 
protection  against  fire  and  that  of  providing  a  surface 
for  the  decorative  roof  painting    Thie  criticism  ie 
based  upon  the  faot  that  in  two  instance s,  fire  from 
the  outside  penetrated  the  roofing  and  with  regard  to 
the  value  of  the  asbestos  ae  a  surface  for  paint,  it 
failed  for  thie  purpose  because  the  rains  washed  it 
from  the  felt  into  the  roof  valleys- and-  then  into  the 
leader  pipes,  thus  causing  stoppages  at  the  angles  and 
bends,  which  occasioned  the  collection  of  water  upon 
the  roof  and  pipe  collapses. 

The  business  of  an  exposition  is  of  such  a 
peculiar  nature  as  to  wake  it  unlike  usual  corporation 
business.    1  any  arrangements  are  entered  into  relative 
to  the  acquisition  or  use  of  apparatus,  some  of  which 
carry  a  financial  consideration  but  many  of  which  are 
without  pecuniary  compensation,    Special  attention  is 
directed  to  the  necessity  of  covering  all  loane,  the 
use  of  exhibit  apparatus,  informal  agreements,  leasee, 
etc,  by  a  written  memorandum  of  agreement,  to  be 
signed  by  both  parties,  stating  briefly  but  clearly 
the  spirit  of  the  transaction,  in  order  that  any  possi- 
ble future  disagreemert  may  bo  avoided. 

Jlelative  to  eontraots,  a  point  comes  in  for 
consideration  though  not  especially  related  to  c*poei. 
tions;     that  is.  the  question  of  liquidatod_damages, 
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It  is  suggested  that  there  is  a  possibility  of  ep- 
proaohing  the  subjeot  on  a  different  basis  from  the 
usual  one  of  a  stipulated  amount  per  day  for  delays, 
namely,  that  of  soliciting  prices  from  contractors  with 
different  time  limits;     as,  for  instance,  proposals 
might  be  obtained  for  the  construction  of  a  given  build- 
ing in  200  days*  220  days,  or  perhaps,  230  days;  or, 
bids  might  be  solicited  on  the  basis  of  the  contractor 
setting  hi©  own  time  in  the  several  instances,  after 
which  the  exposition  could  close  on  whatever  arrange- 
ments seemed  most  acceptable  as  re&arde  price  and  time. 
It  may  bo  that  by  such  an  arrangement,  all  of  the  bonus 
of  liquidated  dama&es,  which  are  always  termed  penalties 
even  though  expressed  by  the  former  tern,  will  be  removed, 
thereby  facilitating  the  fin&l  settlement  at  the  coai* 
plntion  of  e  ntracts  or  presenting  a  more  favorable 
attitude  in  any  litigation  which  mi^ht  arise  in  the 
event  of  misunderstandings. 

While  this  Exposition  did  most  of  its  work 
by  contract,  it  i*  possible  that  some  portions  which 
were  handled  on  force  account  should  have  been  let  to 
contract.     -or*  by  contract  is  preferable  because  it 
tende  to  prevent  many  changes  by  the  organisation  which 
may  be  made  without  interference  where  the  work  is 
carried  on  under  force  account,  and  which  may  not  nee 
essarily  improve  the  work  to  such  an  extent  as  to 
Justify  them.    Furthermore,  the  careful  preliminary 
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thought  required  in  the  very  operation  of  preparing 
complete  plane,  specif i oat i one  and  contracts  precludes 
negligence  in  detail  and  brings  to  final  conclusion 
each  itcs  of  the  work  ae  it  arises*      This  ie  of  spec- 
ial importance  in  expositione,  because  oo  much  of  the 
work  ie  architectural  and  it  is  veil  known  that  the 
architect i  in  hie  laudable  dceire  to  produce  the  best, 
if?  inolined  to  continue  his  study  after  construction 
ie  etarted,  which  often  results  in  physical  changes. 

As  recorded  in  the  foregoing  description  of 
thie  Kxpooition,  tho  bulk  of  construction  n&teri&l  and 
many  of  the  exhibits  were  handled  by  tearas  and  rector 
trucks  which  traversed  the  .exposition  Grounds.  Under 
the  cirouuetanees  it  is  doubtful  whether  the  railroad 
eystea  wae  an  absolute  necessity.    This,  however,  could 
not  have  been  foreseen,  for  it  was  relieved  that  much 
of  the  freight  would  ootfe  by  rail.    Nevertheless,  for 
the  benefit  of  others,  the  general  statement  Kay  be 
nade  that  with  the  exception  of  the  heavy  exhibits  of 
the  Transportation  and  Machinery  i?uildint/G.  all  freight 
of  expositions  e«y  be  delivered  without  the  use  of  a 
railway. 

In  conformity  with  the  practice  at  some  other 
large  expositions,  thie  ^position  adopted  a  free  and 
pay  eervice  in  connection  with  the  sanitary  conveniences 
Upon  the  sxponition  Grounds.    A  few  remarks  in  thie 
connection  r.ay  be  of  interest  if  not  of  value.  Ae 

of  all  o'ublic  conveniences 
stated  elsewhere,  two-thiras  01 
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were  pay  and  one. third  free,  and  this  corviec  was 
conduoted  by  a  concessionaire  whose  duty  it  was  to 
keep  the  public  comfort  stations  in  a  sanitary  condition* 
The  cost  of  this  service  was  considerable  and  since  the 
financial  success  of  the  enterprise  depended  entirely 
upon  the  incoas  from  the  pay  sections,  this  service  v;as 
the  most  attractive  and  tne  free  service  suffered  accord, 
ingly.    However,  all  tilings  considered,  it  ia  not  be. 
lleved  that  tne  best  interests  of  an  exposition  sire 
served  by  this  method  of  operation.    An  exposition 
adopts  this  policy  in  orier  that  it  ;  ay  obtain  the 
plumbing  fixtures  at  the  expense  of  tne  concenoionaire 
and  to  collect  a  percentage  of  the  gross  income  from 
the  conduct  of  the  service.    This  ..xposition  saved  in 
first  cost  from  115,000  to  120,000,  and  what  it  will 
earn  in  a  matter  of  conjecture.    The  public  becomes 
prejudiced  against  this  procedure  and  it  is  believed 
that  better  fooling  in  engendered  and  cotter  general 
results  obtained  where  a  first-class  free  sanitary 
service  for  the  use  of  the  public  obtains,  whatever 
possible  profit  is  lost  in  this  direction  will  no  doubt 
be  made  up  by  the  more  liberal  expenditures  of  a  satis* 
fied  public  in  other  directions. 

while  the  rate  of  entrance  to  the  Grounds  per 
hour  and  per  day  could  not  have  been  predicted  with  ex. 
aotness,  a  fe«  remark*  concerning  the  adequacy  of  the 
turnstile  equipment  would  be  worthy  6f  record.  Several 
main  gates  were  provided,  as  elsewhere  noted,  for 
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various  reasons:    An  entrance  to  the  Concessions 
District  sit  Van  l*ess  Avenue  was  essential,  and  one  was 
desirable  at  iillmoro  Street,  to  facilitate  entrance  to 
the  •iions"  at  Its  extremities;    the  gate  at  roott  street 
was  desirable  chiefly  as  an  architectural  feature,  vnile 
the  liaker  street  gate  was  decked  necessary  bscauce  of 
its  accessibility  to  the  Inside  Inn,  the  California 
Building  and  the  Btates  and  tforei^n  Section;     the  Pre- 
sldlo  cntranoe  was  required  to  fulfill  agreements  with 
the  United  i tates  Government  with  regard  to  the  i'residio, 
as  was  the  case  of  the  Laguna  titrest  Entrance  with  regard 
to  iort  :  ason  and  the  Transport  £ock£?;    while  the  -ater 
front  Entrances  were  necessary  to  care  for  the  Say 
Traffic. 

Altogether,  these  gates  were  equipped  with  84 
turnstiles,  10  official  entrances  and  9  service  sates, 
these  latter  being  without  turnstiles;    and  experience 
proved  that  these  were  sore  than  adequate,  even  on  the 
Opening  Dny  and  other  large  day*.     The  rating. established 
by  the  manufacturer  of  the  turnstile  wa«  1200  per  hour, 
and  on  J  arch  6,1915,  (the  day  on  which  the  Varidcrbilt 
Cup  Race  was  run),  botwacn  the  hours  of  12:00  II.  and 
2:00  Par.,  turnstile        at  Scott  Street  Entrance, 
reentered  2283  admissions,  which  *ould  be  1141  per 
hour  if  half  the  people  entered  in  each  hour.  Hve 
or  six  other  turnstile,  recorded  fro,  900  to  1.000  per 
hour  on  similar  speeial  day*,    i^perience  proved  that 
an  average  rating  of  850  per  hour  per  turnstile  was  ^ 
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conservative  if  not  lot?,    iiighty-four  turnstiles  at  the 
1200  per  hour  rating  vere  capable  of  passing  100,800 
poreone  into  the  Exposition  Grounds  in  a  single  hour, 
and  at  a  rating  of  850,  to  allov?  for  possible  ineffic- 
iency in  operation  and  to  cover  the  non~ uniformity  of 
flow,  71,400  per  hour  -  both  exclusive  of  official 
entr&nces,  flood  gates  and  service  g^tes. 

The  maximum  r-tte  of  admission  per  hour  on  the 
Opening  Day  will  never  be  known,  owing  to  the  fact  that 
many  were  admitted  through  the  flood  gates  by  reason  of 
the  special  Opening  Day  parade  in  whidh  the  people  of 
Lan  franc inco  participated.    Those  marching  were  ad- 
mitted by  displaying  a  special  badge,  but  no  hourly 
count  *as  Kept,  totals  by  means  of  hand  clickers  only 
being  secured.    However,  those  entering  the  turnstiles 
aggregated  on  the  Opening  Day.  22.133  persons  between 

lo:  an<<  11:00  A.n. 

A  greater  record  was  noticeable  for  the  two 
hours  rroa  6:00  to  10: 00  h.U.  on  Keoruary  22nd,  when 
43.489  were  admitted  through  the  turnstiles,  and  assum- 
ing that  two-thirds  of  this  mirt**  entered  in  an  hour, 
it  shows  about  29,000  persons  per  hour. 

a«  discussed  in  the  chapter  on  Transportation, 
the  Whined  street  car  facilities  .ere  51.125  persons 
per  hour,  assuming  an  uncomfortably  crowded  condition. 
**d  slicing  10.000  for  automobile  service  and  pedestrians 
the  total  number  for  who,  the  position  could  reasonably 
be  expected  to  provide  for  would  have  been  41.12b  per 
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hour,  except  on  very  Bpeolai  dQy8f  BUQh  „  ^ 
Say, 

It  will  be  seen  that  42  turnstiles  at  the 
1200  rating  would  have  admitted  50,400.  and  at  the 
850  rating  55.700*    Usin^  the  estimated  maximum  of 
29,000  through  the  84  turnstiles  on  February  22nd,  42 
turnstiles  oporating  instead  of  84  would  hare  passed 
the  29,000  people  into  the  Grounds  in  one  hour  with  a 
rating  of  about  690,  while  with  the  rating  of  850, 
about  48  turnstiles  operating  simultaneously  would  hare 
passed  41,125,  which  was  the  maximum  capacity  of  the 
street  car  systems,  plus  a  fair  allowance  for  those 
carried  by  automobiles  and  for  pedestrians,  ao  above 
noted*      From  the  above  figures  it  appears  that  about 
50*  of  the  number  of  turnstiles  installed  would  have 
served  the  largest  crowd  which  it  was  neoeecary  to  handle < 
frifty  turnstiles  which  would  have  provided  a  fair  margin 
of  safety  would  have  cared  for  all  requirements,  especi- 
ally since  850  per  hour  was  a  low  rating  for  each  turn- 
stile* 

During  the  pre-Kxposi tion  period,  owing  to  the 
fact  that  the  Service  Building  was  located  near  i'illwore 
Street,  the  11  lira ore  Ctrect  gate  became  established  by 
custom  as  the  most  popular  entrance*    At  tines,  after 
the  Opening  of  the  Exposition,  more  people  entered  here 
than  at  the  Scott  J  treat,  Baker  Street  and  Presidio  Gates 
combined,  though  this  was  not  intended  to  be  the  princi- 
pal entrance,  this  honor  being  reserved  for  Ccott  Street, 

•  743  • 


PANAMA-PACIFIC  INTERNATIONAL  EXPOSITION 
Dhrinon  of  Works 

at  It  was  on  the  principal  axis  of  the  exposition.  It 
la  doubtful  whethor  the  architects  oould  have  adapted 
themselves  to  the  idea  of  omitting  this  architectural 
feature*    ,*  evertheless,  even  though  all  the  ^ates  &en- 
tloned  were  nooeoeary  for  one  reason  or  another,  it 
would  have  been  quite  possible  to  have  installed  fever 
turnstile*,  which  would  have  permitted  the  erection  of 
smaller  structures  with  consequent  reduction  of  first 
cost  and  operating  expenses. 

Shortly  after  the  opening  of  the  Exposition 
the  matter  adjusted  itself  automatically,  for  it  was 
found  necessary  to  operate  only  44  of  the  84  turnstiles 
during  the  day,  43  in  the  evening  and  two  ail  night. 
The  installation  of  too  many  turnstiles  was  occasioned 
In  a  great  measure  by  too  hi&h  a  prediction  of  the  saxi- 
num  hourly  rate  of  entrance,  wnich  was  prompted  by  the 
desire  to  accomodate  the  public  comfortably,  and  in- 
eidentally,  to  unfamiliar! ty  with  the  type  of  turnstile. 
It  is  believed  that  the  present  tendency  in  pleasure 
parks  and  similar  places,  is  to  replace  the  oil  ticket 
turnstile  with  such  as  *ero  installed  by  this  ^position, 
and  its  general  experience  indicaten  that  it  is  very 
»uoh  sore  efficient  than  the  old  style. 

from  the  records  of  past  expositions  it 
develops  that  more  or  leee  difficulty  has  been  encoun. 
tsred  on  the  question  of  finances,  and  it  appears  that 
the  time  of  retrenchment  generally  comes  after  .any 
comments  have  occurred,  thus  mailing  curtailment  quite 
difficult.      nlU  this  Exposition  had  relatively  little 
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troublo  in  this  direotion,  it  soeme  proper  to  mention 
that  certain  changes  which  were  aade  to  bring  About  re- 
trenchments could  have  bean  instituted  with  advantage 
in  various  directions  before  the  work  had  been  started* 
?or  the  benefit  of  those  interested,  it  nay  be  said 
that  to  forestall  a  shortage  in  funds,  which  it  appears 
invariably  reeulte  in  work  of  this  character,  aany  a 
large  construction  itea  could  well  be  omitted  before 
definite  uteps  have  be  n  taken  with  reference  to  it. 
which  would  not  affect  trio  general  schema  materially 
and  which  tne  public  would  not  miee.    From  tr.is  it 
•hould  not  bo  Inferred  that  anything  should  bo  done 
which  would  Jeopardize  tne  ultimate  nucoesQ,  nor 
tend  to  ma\:e  tho  ^exposition  fail  of  its  purpose. 

In  concludinc  comments  of  this  nature, 
mention  is  made  that  it  is  not  desired  to  create  the 
impression  that  any  dire  consequences  attended  the 
work  in  question,  for,  as  a  matter  of  fact,  *uch  did 
not  occur.    Considering  the  latitude  of  the  work. 

the  construction  experiences  were  gratifying,  and 

the  net  result  was  entirely  satisfactory. 

fcany  details  of  the  proposition  work  have 

„ot  been  discussed  in  this  report,  and  some  have  per. 

hap.  had  but  slight  notice.    Other  writer*  would  have 

doubtless  recorded  the  studies  and  accomplices 

,lti..  hftvft  not  been  an'l  will 
differently,    fereonallties  nave 

not  be  touched  upon  to  but  a  limited  extent,  for  the 
.riter  con  do  thi.  P*aee  of  tne  subject  but  ac^r 
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Justice  and  ho  realise*  that  suoh  will  be  admirably 
treated  in  tno  ixpo*ition  history,  together  with  the 
influence  exerted  by  the  Division  of  Dorics  on  the 
other  activities  and  departrcsnte  of  the  Exposition. 
Furthermore  ,  the  function  of  this  aocount  will  not 
pemit  critieie  i  nor  appreciations  of  the  aesthetio 
aspeots  of  the  Exposition*    Hven  if  it  were,  an 
Engineered  discussion  would  not  be  worth  much,  more- 
over a  crest  4cal  has  been  written  along  these  lines, 
which  renders  further  cedent  needless* 

What  has  not  besn  considered  herein  nor 
anywhere  else,  but  which  was  of  vital  and  signal  in~ 
portance  during  the  progress  of  the  work,  was  the  faith 
ful  delation  ***d  intfllieent  effort  of  tiie  Engineers 
for  over  three  years.    Naturally  upon  completion,  the 
work  of  the  Architect,  Sculptor  and  Artist  became  the 
all  absorbing  topic  of  favorable  cogent.    Be  that  as 
it  nay,  the  splendid  and  loyal  service  rendered  by  the 
Knfiineero  made  the  drea*  possible.    The  strength  of 
this  argument  cannot  be  denied,  ami  a  testimonial  to 
them  will  be  found  when  it  is  said  that  among  other 
things  they  solved  the  vexatious  problem  of  producing 
the  desired  artistic  result  within  the  requisite  fin. 
anciai  limit.    U  *ould  appear  that  the  writer  is 
offering  onco^iums  to  the  -pincers-.    Such  is  his 
intention,  for  it  is  none  tne  less  true  that  those  of 
the  technical  profession  engaged  upon  this  work  wore 
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potent  factora  in  aligning  the  course  to  be 
steered;     they  stimulated  the  progress,  built 
up  the  analytical  ideas  and  knitted  together  all 
of  the  talent  that  constructed  the  Exposition  City. 

In  the  keen  appreciation  which  engi- 
neers had  for  the  work  of  the  architect**,  lay  much 
of  the  suooees;     for  it  «aa  the  tack  of  the  engineers 
to  produce  the  physical  results  of  not  only  the  engi- 
neering work,  but  also  the  realisation  of  tho  arch- 
itectural echerr.o  in  final  fort,!.      It  is  believed  that 
in  general,  Engineers  do  not  attach  sufficient  im- 
portance to  aesthetics*  but  in  this  case,  as  a  result 
Of  the  broad  policy  pursued  by  fehesa  t:;G  ultimate  artis- 
tice  success  was  the  air.  of  those  Engineers  engaged 
upon  thi©  work,  and  they  at  all  ti&es  recognised  and 
conscientiously  supported  the  part  to  be  played  by  the 
Architect,  Artist  and  Sculptor  in  an  exposition. 

Within  the  organisation  s  certain  ejrapafvy, 
enthusiasm  and  devotion  prevailed.       All  of  the 
members  had  a  wholesome  pride  in  the  work  to  be 
done,  and  eaca  had  a  amloua  regard  for  the  honor 
and  integrity  of  hie  division,  together  witn  an 
admiration  by  escn,  of  the  qualities  of  the  others, 
all  of  which  made  for  organisation  strength  and 
efficiency. 

Tho  Director  of  Storks  arose  to  the  situ- 
ation and  established  his  reputation,  partly  by  the 
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•trength  of  his  otm  generalship  and  partly  by 
the  support  i\n  received  front  his  assistant*  • 
men  of  no  paean  ability  •  who  had  all  been  wioeiy 
chosen  by  him  for  their  peculiar  fitneea;    and  In 
this  latter  connection  let  it  be  »aid  that  the 
Director  of  *rorke  pai'J  due  respect  to  the  velunbl* 
service*  rendered  by  his  co-workers.    In  the  hand- 
ling of  his  »ork,  the  Chief  electrical  ingineer 
showed  rare  judgment*  particularly  on  the  question 
of  Illumination i  in  arranging;  for  the  appointment 
in  this  department  of  one  skilled  in  such  matters; 
the  Chief  Civil  Engineer  #  with  his  quiet  but  effect- 
ive methods,  was  at  all  ti^os  a  result  producer; 
that  quality  of  absorbing  duties?  had  «uch  to  do 
with  the  success  attained  by  the  Superintendent  of 
Building  Construction;     the  superior  technical 
knowledge  which  characterised  the  Chief  structural 
engineer  *as  evidenced  by  the  beauty  and  perfection 
of  the  framed  structures;    the  lively  and  brisk 
administration  of  field  affairs  by  the  Construc- 
tion  engineer  supplemented  the  eal«  Judgment  of 
his  superior;    the  results  attained  by  the  ^inser 
for  Fire  Protection  *aa  manifested  by  that  sense 
pf  security  agninst  fire  which  at  ell 
prevailed;    the  Superintendent  of  deifications, 
with  his  fund  of  experience,  co-ordinated  all  of 
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the  architectural  work;     the  intimate  ac- 
quaintance which  the  Chief  Architectural 
Draftsman  had  of  previous  expositions  was  at 
all  timet  of  value,    tuch  qualities  as  tneee, 
and  the  efficient  effort  of  tue  entire  con- 
struction organisation,  produced  the  splendid 
structural  achievement* 

But  while  this  ^ovk  nan  earned  the 
praiec  of  all  observers  and  has  been  eiven  pop- 
ular approval,  it  will  exist  for  but  a  relatively 
short  time.    Yet  it  is  hoped  that  it  will  exert 
a  beneficial  effect  upon  the  community.  Time 
alone  will  determine  this.    But  the  opening  of 
the  exposition  marked  the  completion  of  the  Panama 
Canal,  that  great  work  w<;ich.  strangely  enough, 
was  predicted  by  Goethe  in  conversation  on  Wednes- 
day. February  21.  1027,  on,  day  1...  than  B.fl  years 
before  the  Exposition  was  opened.    Hie  prophetic 
words  were  incised  on  the  .est  eide  of  the  Arch  of 
the  I* is  lug  Bun; 


BUT  1  Sh'AjLL  *0T"« 

That  ,hy.i««l  «oeoapli«J««nt.  ** 

. „  «v<»t  for  centuries, 
least,  will  continue  to  exist 
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thia  waterway  will  induce  to  tide  of  icnigratlon 
to  flow  frora  Europe  and  the  Eastern  t'tateo  cannot 
bo  seriously  doubted.    Here  then  will  bo  found  a 
work.  the  benefit©  of  which  will  be  f*lt  whan  the 
Kxposition,  which  celebratsd  that  achievement, 
will  have  become  but  a  memory. 

JLord  Bacon  has  said  "That  for  ae  much 
aa  the  increase  of  any  estate  must  be  upon  the 
foreigner  (for  whatsoever  is  aowevdaoro  gotten,  in 
aoaewhere  lost),  there  be  bat  three  twinge  w.iich 
one  nation  eelleth  unto  anothar;     the  commodity, 
ae  nature  yieldeth  it;    the  r.anuf  aoture;    and  the 
vioture,  or  carriage;    eo  that,  if  those  three 
wheels  go,  zenith  ^111  flo*  a*  in  a  spring  tid^." 
The  Canal  will  become  the  "carriage",  and  it  will 
bring  the  desired  influx  of  population  to  build 
the  cities  and  populate  tho  country.    And,  while 
the  Exposition  will  pass  away,  the  thing  which 
it  xaeworialized  will,  wo  hope,  bo  tho  cause  of 
prosperoue  cities  and  fertile  farcis* 

The  growth  of  thoOity  of  San  J'raneieco 
will  require  the  expenditure  of  large  eusss  of  capi- 
tal for  its  necessary  development  ae  tis>e  peseeru 
Jf  this  city  can  aocomplieh  such  wonder?  as  it  did 
after  the  catastrophe  of  1906,  and  then  folio*/  this 
with  tae  superb  creation  of  1915.  it  will  certainly 


.  750  - 


PANAMA-PACIF1C  INTERNATIONAL  EXPOSITION 
Division  of  Works 


be  influenced  by  the  euccosa  of  its  o*n  efforta 
and  continue  the  good  work  in  the  way  of  civic 
improvement??*    kay       not  hope  that  there  *ill  be 
•  revival  of  interest  in  tha  city  plan  and  a  roIu- 
tion  found  for  the  water  eupply  problem.  These 
are  things  to  which  we  earnestly  I  a  ok  forward. 

We  want  thia  Exposition  to  teach  ue 
that  greatness  does  not  consist  in  size  and  expense 
but  in  proportion  and  harmony;    and  that  the  good 
to  accrue  will  cone,  not  froa  the  genius  which  has 
been  put  into  it,  but  rather  from  that  resulting 
from  it.    And  should  wealth  flow  to  our  Otate  ae 
an  indirect  roealt  of  the  exposition  or  as  a  direct  . 
result  of  the  Canal,  let  it  be  applied  to  those 
thing*  which  will  do  the  greatest  good  to  the  great- 
cat  number,  namely,  to  the  erection  of  noble  public 
works  which  become  a  great  people. 

The  writer  in  closing  can  do  no  better 
than  to  quote  Pope',  lines  on  the  use  of  riches: 

♦Bid  Harbours  open.  Public   fe£  «*<[«nd' 
fid  Tenplec  ^^a^r  of  lo         -  ; 
Bid  the  broad  Aron  the  t 
The  licle  projected  fcrwax  tua  00a*i*. 
Back  to  his  bounds  tnei.  t UrKi, 

And  roll  Obedient  rivoro  t.,. a  ^V^.,  a^^.  , 
These  honors  Peace  to  nop P/     ^  #. 
Theee  are  imperial  wor«>Q.  an^ 

d  Britain) 
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